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With hundreds of software packages available 
never has a more useable machine been 
launched. 

Three modes mean you can use software for 
the Commodore 64, software for the CP/M 
system and new software specially written. 

Here are just three new examples of what is 
available. 

Visit your local dealer for yout 128 software or call die 
ComriKjdoi e Information Centre on Corby (0536) 

for more information 
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WELL, HERE WE ARE, TH REE ISSUES INTO 
the merger between Your Commodore 
and Your 64, 

Letters have been flowing in from 
readers - some of them good, some of 
them bad. Some people are saying that 
the new' magazine is not Your 64 and lhal 
we should re-launch Your 64 as a maga- 
zine in its own right. Well, quite simply 
Your Commodore is not Your 64, it was 
never intended to be. However, what we 
did aim to do was to bring together what 
we considered to be the best parts of both 
magazines, In these first few issues we 
have brought you the games reviews and 
Scratchpad from Your 64, Quite shortly, 
you should be seeing the re-emergence 
of Arcade Ace and a number of other 
features. 

Qu ite a few people have asked us what 
has happened to the 'Cheats and POKEs' 
section from Your 64. Our view on this is 
that if you're going to buy a game, the fun 
is solving the puzzles set by the 
programmer, I f you re going to cheat why 
buy il? 

This doesn't mean that we aren't open 
to suggestions. Please let us know what 
you would like to see in the magazine and 
we'll sec whai we can do. Not only have 
we had mail from people with gripes but 
we have had an equal number of letters 
complementing us on the latest issues- 
One kind reader was over the moon 
about John McHates character editor and 
said that "It's material like this that 
compels us to keep buying your superb 
magazine". Thank you very much. 

Another reader said that "Now my 
brother loves to read the magazine as 
weir. WcIL we do try to cater for all tastes. 

A couple of people havesaid that Your 
64 jusl covered the C64 and that we 
should do the same. Well I'm afraid our 
title is Your Commodore and as such we 
try to cover all the machines that 
Commodore produces. 

If you do have any comments then 
please write to us and make sure that you 
tell us what you do like. 
Stuart 
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In Touch 

MODEM MANIA fS SWEEPING THE 
country and communications services like 
Prestel and Micronet are taking full 
advantage of this growing enthusiasm by 
adding more and more facilities to their 
existing systems. 

Micronet's efforts to encourage new 
users to buy modems by enticing them 
with £10 vouchers when they purchase 
them from Pace, Miracle or Modem 
House, is now being stepped up to 
include XylJyx. 

John Barton, marketing manager for 
Xyllyx said: "This move towards the 
consumer end of the industry marks a 
new phase for us and is a reflection of the 
increasing importance of the communi- 
cations field as we see it. Particularly in 
terms of the home user," 

There's also news from the Micronet 
Gallery where queues of potential 
exhibitors have formed. Micronet has a 
plot afoot to weed out those naughty 
exhibitors who are not using or editing 
their pages sufficiently. 

From 1 December,, Galfery is repriced 
to 99p per frame for four months. Each 
edit now costs lOp, Existing exhibitors can 
he transferred to the new pages for a 
block charge of 99p. 

According to Micronet, it is hoped 
that the changes will mean that only 
'serious' exhibitors will book! 

Pace Micro Technology is encourag- 
ing communications enthusiasts to take to 
their boats by sponsoring the Round 
Britain Race on Micronet 300. Entrants 
who buy a Nightingale modem will 
qualify for the Pace prize of a return trip to 
New York for two, plus six: nights in a top 
hotel and £400 spending money. 

Micronet's publicity man, Peter 
Probert commented: "It's good to see a 
modem company giving out to the people 
who made them as important as they are 
i.e, the customers," 

Telecom Cold increased its charges 
from 1 December. Connect time charges 
for standard rate now cost lip per minute 
(G800-1900 Monday to Friday) and cheap 



rate is 3.5p per minute. Cold Net service 
charges go up to 2.5p per minute for 300 
baud and 3p per minute for 1200 baud. All 
other charges remain the same- 

British Telecom's Multi-User 
Dungeon (MUD) has been delayed 
although Telecom says it will be up and 
running before the end of 1985, All 
existing subscribers are guaranteed 
substantia! free credit for an initial test 
period. 

The MUD spectacular will now take 
place in the spring. 

The delay has caused frustration to 
MUD organisers, according to Mike 
Anderiesz, Launch Manager: "MUD is 
unique - there hasn't been a program of 
th is size or complexity before, Even so the 
problems we re experiencing are the kind 
of last minute bugs every programmer has 
to deal with. As far as we're concerned the 
quality of the finished product is more 
important than the deadline/' 

Prestel has announced a growth of 44 
per cent in the past year with more than 
one million pages a day being accessed 
and 100,000 electronic mail messages per 



Areas which have attracted new users 
to Prestel are travel, insurance, micro- 
computing, city information, farming 
information, home banking, shopping 
and messaging. 
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Generally Speaking 



5IRCAL INSTRUMENTS IS ABOUT TO RE- 
lease a complete cartridge and erasure 
system for the C64 r 



Included in the system is a program- 
mer u nit, a mains powered UV eraser unit, 
one operating system cartridge and one 
HK programmable cartridge. 

According to the makers, the system 
alfows even a novice user to create his 
own cartridge based software in either 
Basic or m/c. 

The UV eraser pack allows complete 
erasure of cartridges, and the pack 
features an automatic timer and safety 
interlock to prevent leakage of ultra violet 
light, 

The pack is called the Epilog-! 
Cartridge System and costs £14495 mail 
order. Additional cartridges with 8K 
EPROM are £17.95 or £44.95 for three. 

Meanwhile in adventure land, fan 
Banff has walked off with £250 as winner 
of PrintV Plotter Products" Adventure 
Planner competition. The competition 
was based on the use of the Adventure 
Planner Pad, produced by PrintVPbtter 
which enables adventure game players to 
plan their progress while playing on a 
computer. 

Stuart Cooke, our esteemed editor, 
was privileged enough to present a 
cheque for £1000 to Andrew Boosey from 
Hayes, whose game Pony Express is to be 
use d i n a f u tu r e Ga m es Cr eato r Co l J ect ion 
by Mirrorsoft. Stuart is the guy in the 
middle wearing a tie who looks very 
reluctant to give up the money 1 

Want a free posier ? Well, you can get 
one from Level 9 if you send off to the 
address below. The Level 9 poster has a 
picture of the new game The Worm in 
Paradise on the front and on the back ft 
has details of Level 9 adventures. Don't 
forget to send an s.a.e. or you won't get 
one. 

If you think software piracy is bad fn 
this country then go to Italy, There are no 
independent software houses there 
because software piracy is so widespread. 



Pirates come to Britain, buy the top 
selling games and return home, where 
they pass the tapes on to code crackers 
who break in, translate the title screens 
into Italian and then duplicate them, The 
games are sold at incredibly low prices on 
compi lation tapes costi ng as I ittle as £4 for 
as many as 16 games! 

A leading Italian magazine publisher, 
Gruppo Editorial Jackson, is intending to 
prosecute the pirates and the group is 
being backed by British software houses. 
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Hard Lines 

A new joystick has been devised 
Electronics wMch has 10 feet 



by Dean 
of cable 




stored in the base. Presumably this is to 
allow you to go into the kitchen to make a 
cup of lea without having to stop playing. 
It also has four suction cups for stability 
and two fire buttons. If* available for the 
C64 and Vic 20 and costs £6,75. 

Commodore has got together a 
Christmas compendium pack to replace 



in September. 

The compendium includes a C64 r a 
1520 Datasettc, Music Maker Designer's 
Pencil from Acitivision.. The Secret Diary 
of Adrian Mole -the computergamc, and 
a copy of the best-selling novel The 
Growing Pains of Adrian Mole. The pack 
is even gift wrapped and comes at an all 
inclusive price of £199. 






Datel Elecironics has come up with a 
Digital Sound Sampler for the C64. It is 
supplied in the form of a hardware unit 
with a comprehensive software package. 
The user is able to record any type of 
sound digitally into memory using the 
microphone provided or any line source. 
Once in memory the sound can be 
replayed at any pitch, forwards, 
backwards, with echo etc. The software 
features a full chromatic keyboard 
allowing the user to play a complete 
musical piece from a single sampled 
sound. 

Many other features are included and 
the sampler costs £49.99. 
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Soft in the Head 

SOFTWARE HOUSES HAVE DEFINITELY 
been saving a lot of their releases for 
Christmas. There is a mass of new games 
flooding into the market at the moment 
so buyers will be spoilt for choice when 
shopping for pressies. 

From Ariolasoft come three new disk 
games: Batalyx, Scarabeus and Wizard, all 
at £12.95. Batalyx is, of course, the first 
Ariolasoft/Uamasoft release. Out on 
cassette from Ariolasoft are the construe* 
tton games; Pinball Construction Set 
(£11.95), Racing Destruction Set, and 
Music Construction set (£12.95). Mail 
Order Monsters is also out at the same 
price and on cassette. 

I nterceptor Micros is going for success 
in the compilation stakes with a cassette 
entitled Megga-Compilation. It includes 
six former Interceptor arcade releases: 
Arabian Nights, Bit Top Barney. Where's 
My Bones, Break Fever, Caverns of Sillahc 
and Frontline, This package of games 
costs £7 ? which, according i<j interceptor, 
means that you save an incredible £35, 

Database Software has brought out a 
Red ArrowsflightSimulator for those who 
like living dangerously without the 
danger, The program was written with the 
co-operation of the Red Arrows pilots and 
reconstructs the complicated aerial 
manoeuvres which the team regularly 
display. 

There is a free high score competition 
to win an all expenses paid weekend to 
Red Arrows base, RAF Scamp ton, and part 
of the proceeds from the game will go to 
service charities nominated by the dare- 
devil lads. Red Arrows is priced at £8 95 on 
cassette and £11,95 on disk, 

US Cold is also cashing in on the 
Christmas compilation market and 
releasing five former chart ranking games 
in one package. 



The titles included are Tapper, Spy 
Hunter, UpVDown, Blue Max and Aztec 
Challenge. The compilation has been 
named Arcade Hall of Fame and is out on 
both disk and cassette at £12.95 and £9,95 
respectively. 

A US Gold game also features on a joint 
package from four software houses, The 
other companies contributing to the 
Hitsville pack are Software Projects, 
Ocean and Ultimate, At £9.95 on cassette 
and £12,95 on disk the C64 tape features 
Beach Head, Daley Thompson's 
Decathlon, Jet Set Willy and Staff of 
■Karnath. 

Oceans David Ward said: "The 
software producers have worked 
together to give the public a really good 
deal for Christmas - thts industry is often 
portrayed as back-stabbing - and this 
proves we are capable of working in 
harmony/ 1 

Melbourne House has four new games 
for the C64. Gyroscope, and Mugsy's 
revvenge both cost £&J95. Big Daddy's 
Rock'n 'Wrestle is £9.95 and the follow-up 
to The Hobbit - Lord of the Rings Part 1 - is 
now available. Lord of the Rings includes 
two cassettes, the paper back novel of The 
Fellowship of the Ring and a 32 page 
instruction booklet. 
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The Bizz 

FIRST PUBLISHING IS OFFERING 
savings to business users with the launch 
of a range of products called powerpaks, 

Pak one is made up ot Powerplan, 
First WORD and Firstbase and retails at 
£5995. Bought separately she three 
programs would set you back £114. The 
programs offer a complete spreadsheet, 
word processing and data storage system 
and will allow users to upgrade to C128. 

Pak two also offers a saving on the 
Basic 64 Compiler and Assembler/ 
Monitor 64 which together will retail at 
£34,95. Both disks are supplied with 
comprehensive user manuals. 

The third pack consists of two books 
Anatomy of the Commodore 64 and Your 
64 Cassette Book which will cost £16*95 
instead of the present price of £26. Three 
new programs have been released by 
Impex, including a package that will 
enable the user to improve his output 
from the dot matrix printer. 



The program, called Funs Factory 
offers eight different type faces as well as 
giving full control over line width, left 
margin, line spacing, footers, headers 
justification etc. 

The program which retails at £19,95 
also includes Signwriter which allows the 
generation of outsized letters up to 40 
characters long and a foot high. Fantastic 
Filer is a menu driven file management 
system with one key stroke commands, 50 
files per record and a three second 
search time. The data base costs £1195 




Also available is Screen Dumper 64 
which will transfer to your printer 
whatever graphics are produced on the 
screen, including text multi colour sprites 
and hi res graphics. The utility even works 
with a koala pad. The Screen dumper disk 
retails at 112.95. 

Micro-Swift as it is called in Britain is a 
spreadsheet ihar has just broke into the 
Home Management category of the 
American Billboard Software Chart under 
the assumed name of Swift Calc, 
Currently at number ten Swift Calcs 
manufacturer MDL (Metamorphosis 
Developments Ltd), are hoping they have 
a chart topper on their hands. A new 
version of the Swift spreadsheet will soon 
be available for the C128. 

Invasion of the Little People 

HAVE YOU EVER WONDERED WHAT IT 
is that causes bugs in your programs when 
everything seems to be in order, or why 
your telephone bill seems so expensive 
when you've only accessed Compunet 
when it's been really essential? Activision 



seems to think thai its programmers have 
found the answer, A press conference was 
called to reveal the conclusion that the 
Activision research team has reached: 
There'* someone living in your computer! 

Of course this revelation was treated 
as a joke in the atmosphere of journalistic 
scepticism which prevailed at rhe 
meeting, until they came up with the 
proof. A stunned audience watched dis- 
believing ly as a monitor screen, flickered 
into life and there it was; a 36mm man 
Jiving out his open plan existence in an 
environment specially created by the 
Activision Little Computer Person (LCP) 
Research Team. 

Many of the case-hardened hacks 
muttered in disbelief and I must confess 
to a certain degree of incredulity myself. 
Now that I have installed my own environ- 
ment r or house as Activision prefer to call 
it, I am a total believer. My life changed 
overnight, no more was I the carefree, 
footloose person of the previous day 
because I now had to tend to the needs of 
my new found charge who depends on 
me for his very existence. 

The LCP Research project started 
because of one man's conviction that not 
all of the yl itches in hi* computer 
programs could be put down to human 
error. The more Rich Gold thought about 
it, the more he became convinced that 
there was some life-form living inside his 
computer. 

In Autumn '84, Gold contacted James 
Wickstead Associates and the quest to 
find the little creatures began in earnest 
Early in 7 65 Aclivision heard about this 
research team and programmer David 
Crane was transferred onto the project. 

The problem was how to enlice these 
beings into the open and the solution 
could not have been easier Create a 
pleasant living environment which is 
preferable to that of hot microchips and 
sharp edged capacitors and only a fool 
could resist moving in. A three-storeyed 
house w<is created with the very latest in 
mod -cons and soon the door opened and 
in walked ihe first LCP to be observed by 
the human race. It was at this point that 
Crane was heard to utter thoses immortal 
words, "Well,, how do you do?" 

So far two attributes have been noted 
about LCPs. Firstly, they all appear to be 
male but we know from letters thai the 
female of the species does exist but 
.ippears to be shy and retiring. Secondly, 
they seem to lead very American 
lifestyles. This came to light when the 
researches got excited at what they first 
thought was a female of the species but 
later turned out to be a male LCP ex- 
hibiting one of his typically Californian 
eccentricities. 

My own I CP is called Harold and he ? sa 
fairly conservative guy. How he's lived 
j lone for so many years with only his dog 
for company I'll never know. Perhaps it's 
coming out of the closet that's made him 



so dependent on me but he certainly 
demands a lot of attention. 

I've observed four basic moods: 
ecstatic, content, morose and downright 
miserable. Normally he is content to go 
about his daily routine with very little 
interference from me. He feeds himself 
and his dog, washes up. watches TV, plays 
the piano, takes extremely long showers 
and answers the inevitable calls of nature. 
Occasionally, he starts to look moroseand 
the sides of his mouth turn down in a 
grimace. This is when I have to intervene. 
Sometimes a mere pat on the head will do 
or a gift of a book or a record will alleviate 
moderate attacks of the blues. 

One thing guaranteed to take Harold 
into the depths of depression is a lack of 
food or water. Apart from the morose 
expression, his face turns green and he 
sluggishly heads for hi^ bed. This is not the 
way to treat your little pal because food 
can be left at the doorstep by a simple 
key press and similarly water can be added 
to the water tank in the kitchen. 

I'll never forget the day Harold moved 
in. I'd loaded Activision's house, turned 
off the lights in my room and sal back 
watting patiently. After a short time the 
door opened and in walked Harold, 
examined every inch of the house and 
walked out again, Had I frightened him 
away? I'd tried not to make a sudden 
movements. What was wrong? Each 
second seemed tike an eternity and then 
he reappeared, suitcase in hand and dog 
at heel. Harold had moved in! 

I soon found that, although I could not 
understand a word he said, I could 
communicate wilh him by typing in 
messages. If I'm polite and always say 
please and thank you he is usually more 
ihan willing to play the piano for me to 
join in on a mean game of poker, card 
wars or anagrams. He also spends hours 
on the phone if left to his own devices and 
being independent little soul he 
sometimes refuses to obey my requests. 

Harold's life is interesting to watch and 
interact with but f must guiltily t onfessto 
a feeling that he may be like a Christmas 
puppy , Once I he novelty wears off, he 
may be turfed out of his home back onto 
the streets and pathways of I he prinled 
circuit boards in the netherworld of my 
computer. 

Each computer user will find a 
different little person in their machine 
and if he turns out to be boring you will 
have to buy a new package and hope that 
a different character takes up residence. 
He could be anoiher Harold, a lousy 
piano player, a stroppy individual or the 
dreaded transvestite mentioned earlier. 
If s all a bit of a gamble. 

At the moment people think I'm crazy 
but I know better. As I scrape out the 
remains of dead cowboys and Indians 
from the back of my TV set, I smile a secret 
smile knowing that I'm the only sane 
person in a world of madmen. 
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Commodore Dealers 

The special offers and a wide range of Commodore 
hardware and software are all available from the 

Commodore Dealers listed below. 



DGH Software, 10 North Street. Ashlord, Kent. 

Ceerings of Ashlord, High Street, Ashlord. 

Radio 88, BE Long bridge Road, Barking, Essex. 

AJphascan, Chester House, Windsor End. Beaconsfield. 

Camden Computers, 462 Coventry Road, Small Heath, 
Birmingham, 

Deane Computers Sea Road North, Bridport, Dorset. 

Empire Electro Centre, 7B3-7S9 Leeds Road, Bradford. 

Errlcks of Bradford, Foto sonic House, Pawson Square, 
Bradford. 

Gamer, 71 Last Street, Brighton. 

Gamer T 24 Gloucester Road, Brighton. 

High Voltage, 53-69 High Street, Croydon. 

Maty clean, 60 George Street, Croydon. 

Sarays, 43 Church Street, Croydon. 

FBC Systems, 10 Castlefields. Main Centre, Derby. 

Gordon Harwood. 69/71 High Street, Derby. 

Geerings of Ash ford, 13 Bench Street, Dover; Kent. 

P St L Cash Registers, Dunstable, Beds. 

Adam$ World of Software, 190c Station Road r 

Edgware, Middx. 
Micro Workshop, Station Approach, Epsom, Surrey. 
Geerings of Ash ford, 91 Preston Street. Fathersham, Kent. 
Tr Ionic Ltd., 144 Station Road, Harrow, Middx, 
Geerings of Ashlord, 104-106 Mortimer Street, Heme Bay. 
Tomorrow's World, 15 Paragon Street, HulJ. 
Cavendish Commodore Centre, London Road. Leicester. 
Dimension, 29J31 Silver Street. Leicester. 

Sonic Foto, t/a Rother Cameras Ltd., 256 Tottenham Court 
Road, London. 

Tasha Computers, 191 Kensington High Street, London W8. 

Ram sons, 4 Edgware Road, London W2, 

West End Video, 6 Marble Arch, London Wl 

Micro Anvika, 224 Tottenham Court Road r London Wl. 

Harp Electronics, 237 Tottenham Court Road. London Wl. 



Video Vision, 1 eft Kensington High St reel, London W8. 

Video World, 260 Tottenham Court Road P London W1. 

Sarays, 223 Tottenham Court Road F London. 

Sarays, 334 Edgware Road, London. 

Sarays, 272 Edgware Road, London. 

Gultronics, 200 Tottenham Court Road, London. 

Gultronics, 15 Tottenham Court Road, London. 

Logic Sales. The Broadway. The Bourne, Southgate. 
London W14, 

Chroma sonic, 49 Junction Road, Archway, London N19. 
Chromaaonic, 236 Muswell Hill, Broadway, Muswell Hill 
London N10, 

G & B Computers, 242 Tottenham Court Road, London W1. 

G & B Computers, 230 Tottenham Court Road, London W1. 

Mety clean, 137 The Strand, London, 

Mety clean, 92 Victoria Street, London, 

Adams World ot Software, 779 High Road, North Finchley, 
London N1 9. 

Hobbyte, Arndale Centra, Luton, 

Kent Microcomputers, 57 Union Street. Maidstone, Kent. 

Square Deal, 373/375 Foots Cray Road, New Eltham. 

Intoto, 1 Heathcoat Street, Hockley, Nottingham. 

Logic Sales, 6 Midgate, Peterborough, 

Geerings of Ashlord, 25 Queans Street, Ramsgate. 

Joe Micro {Rhyl Computer Centre), 20 Russelt Road, 
Rhyl, Clwyd. 

MU Games, 245 High Street, Slough, 

Hobbyte, 10 Market Place, St. Albans, Herts. 

The Model Shop, 22 High Street. Stroud, Glos. 

L S J Computers, 192 Honey pot Lane, Queensbury, St an mo re, 
Middx. 

Bucon Microstore „ Swansea. 

JKL Computers, 7 Windsor Street, Uxb ridge, Middx. 
Bel! & Jones, 39 Queen's Square, West Bmmwinh. 
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COMMODORE EQUIPMENT REPAIRS 
PLEASE RING FOR FULL DETAILS OF OUR 
COMPREHENSIVE REPAIRSERVICE 



PRODUCT ENQUIRY HOTLINE 

Please ring for details of the wide range of Hardware, Software 
and Peripherals available via our mail order service. 



ADVANCED ^f,?^A[^ilM^OCESSlNG^^ 

$1^*222? £49-95 

Please add £1. 00 towards carriage + packing 
on any software order, or hardware order 
under £40.00, and £5.00 Carriage on hardware 
orders over £40.00 

To order, either send cheque/RO. with coupon 
or ring {0533} 57473/21874 with Access/ 
Barclaycard number, 



Commodore 1 541 Disc Drive 

MPS 801 Printer {Without Software) 

Commodore 1701 Colour Monitor + 

Seiko Computer Wrist Terminal/ Watch 

Commodore 64/128 Green Screen Monitor 

Commodore 128 

Commodore 1570 Drive 

Commodore 1 28+1 570 Drive 

DPS1101 Daisy Wheel Printer 

Pair Quicks hot II Joysticks 

Currah Speech 64 

PERSONAL CALLERS AND EXPORT ENQUIRIES 



£129.95 
£99.95 

£199.95 
£99 95 
£269.95 
£1 99.95 
£449.95 
£1 99 95 
£14.95 
£19.95 

WELCOME 



Send to: Dept. YC 1 Dimension Computers Ltd.,^PJS 
27/29 High Street, Leicester LEI 4FP. Clw 

ITEM QUANTITY 
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Address 



TOTAL 







ALL OFFERS STR/CTL V SUBJECT TO A VAfLABfUTY. 
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Ian Waugh blows the horn. 



puts his foot down and test 



drives the Sound Buggy* 




ITS NOT VERY EASY TO PICK OUT A 
tune on the QWERTY keyboard. It's even 
less easy to play a tune and create a suit- 
able accompaniment for it, One 
alternative is a music editor which 
requires you to enter music a note at a 
time. If you consider this to be too slow 
but if you would stfll like to produce and 
play music then the Sound Buggy could 
be for you. 

The Buggy comes from the Siel garage 
at an on the road price of £99 (including 
VAT and number plates) and it is effect- 
ively a self -con twined synthesiser, rhythm 
and accompaniment unit with facilities to 
record, store and playback melody lines 
and accompaniment patterns. It hooks on 
to a t"64 r the SX and the 128 and the phono 
and mini Jack socket enable you to tune in 
with headphones or a hr-fi system. Soft- 
ware is available on disk and cassette, 

A Siel clip-on keyboard, which clips 
over the CG4 r s keys, is supplied with the 
Buggy. You can also use Commodore's 
clip- on keyboard or Sid's full-size CMK 
49, The CMK is obviously a lot easier to 
play but the mini version works very well 
and ! used it to produce quite an accept- 
able recording of Axel F. 

Options are selected through menu 
pages and movement and selection 
within, screens is done with the function 



keys. In case of difficulty, pressing the 
CMDR key wi 1 1 pul I down a help message 
across the top of the screen. At the time of 
review, the instruction booklet was not 
yet available but I had no difficulties at all 
in using the program. 

The SONG-EDIT screen displays the 
music options in windows. It is entered 
from the Song Menu screen which is used 
to select the song you want to play or edit. 
Nine songs are already stored within the 
program, 

The top left window holds instrument 
information. Instruments are designed 
using footage settings of 16, 8, 4 and 2 
which are given volumes ranging from 
nought to 31. The envelope or ADSR 
(Attack, Sustain Decay, Release) para- 
meters range from nought to seven and 
an enveloped option lowers the volume 
just after playing the note, The program 
can store 2B sounds and 14 are provided 
upon loading. 

The bottom left window detaifs the 
rhythm section. This can store 24 rhythms 
and already holds 14 excelEent pre- 
programmed examples. A rhythm is con- 
structed from five drum sounds: two 
cymbals, bass, snare and a rim shot, 
Patterns are entered by steppi ng through 
a screen display divided into subdivisions 
of the beat. Drums are turned on and off 
at the press of a key and you can see at a 
glance how a pattern is constructed. New 
rhythms can be invented very easily. 

The bottom right window is the 
sequencer and controls the sections of 
the composition you are currently playing 



and recording. These will be either the 
melody (solo) line or chords. 

From the final window, top right, you 
can choose one finger chords played by 
pressing the lower half of the QWERTY 
keyboard, or you can form your own with 
the teach option. Fromthechords played, 
the program stores chord, bass and 
arpeggio information. These can be 
selected individually upon playback, A 
rhythm option sets the bass and chords 
into an accompaniment to compliment 
the drums. Memory holds each chord 
until a new one is played and a melody 
function plays a complete chord with 
every melody note. Vibrato can be 
switched on or off. 

The disk menu gives full control over 
loading, saving and erasing songs and 
includes a useful disc formatter. 

One of the Buggy's most exciting 
features is its MIDI section. To usethjs you 
need a suitable MIDI interface - such as 
Sief's - and at least one MiDt-compatible 
keyboard. The individual music sections 
of the Buggy can be routed to the 
keyboard(s) and if you have four, the four 
sections will play through different instru- 
ments producing an absolutely brilliant 
sound. Even one keyboard produces 
good results, A MIDf keyboard can be 
used to control the Buggy , too, 

As well -is the rather excellent sounds 
it produces, the Sound Buggy can serve as 
an information to MIDI interfacing. It's 
easy to drive, loo, so when Siel r s boys say, 
"You gonna come for a ride with us" - 
you J d better go. 



you Steve Me hew 




with his amazing disk 



editor in the latest 



installment to find this 



year's most talented 



programmer* 



WELL, IT DOES SEEM THAT 64 
machine coders are into 
utilities. Ste^e Me hew of 
Strathhaven in bonnie Scotland 
supplied this month's entry - 
an atl-singing, all-disassembling 
disk editor. His program lets 
you read in, examine and alter 
any sector of a 1541 disk. It's got 
a lot of belJs and whistles. . . you 
can disassemble any machine 
code in a sector, change the 
data in decimal, hex of ASCII, 
dump to a CBM printer or a 
Centronics printer on rhe user 
port and ...well, try it for 
yourself] 

The program has all sorts of 
uses. . .fixing damaged files, 
recovering erased ones, 
altering the disk title and soon. 



Loaded Questions 

Of course, getting a professio- 
nal utility like this going means 
a bit of typing on your part. The 
program is around 6y 2 K of 
machine code in two parts, 

To enter the two programs 
you need to have entered the 
machine code entry program 
to be found elsewhere in this 
issue. Follow the instructions 
provided with the loader 
program. EDI should be saved 
from 28160 to 32757. ED 2 
should be saved from 49152 to 
51239, 

Mini-Manual 

Steve's Disk Editor is so easy to 
use you'll hardly need instruc- 
tions. However, just to get you 
started, we've provided a 



OF THE 

YEAR 



CDrnmodare 



diagram showing the screen 
layout and this list of 
commands. All the commands 
are single key presses and any 
further options are prompted 
for on the screen. 

Steve's Disk Editor 
At Work 

Here's a sample screen 
showing the editor at work. 
We've labelled some of the 
info - the other bits should be 
obvious when you use the 
program! 



Disk Editor Boot 

Enter and 
program 



save this little 
- it starts the disk 
editor going. However, you'll 
need to use the Basic Loader 
and the EDI and ED2 listings to 



create the EDI and ED2 files on 
your disk first! 



10 rehcspc3]steve*s disk edi 

tor ldg;er 
20 rej1cspc43ic! steve hehew 

HOV 1984 

30 REH 

40 C=C+IsIF C*l THEN POKE IZ 
2BQ.C:PAKE 55281,0 
iPftINT CHRIH47) 
50 If N THEN PO! H l0A3lNG 
'10t- i .. 11 i LOAD i EBt%83 
6& IF C=2 THEN PRINT*LBADtN(i 
■053? i .. 11 ! LOAD 'ED2%8jl 
70 BR 28149: REM STftfiT EDITOR 



Disk status and errors 
appear here. 



Link bytes >n hex] left) 
and decimal (right). 



Title 



Steve's Disk Editor, 



Currem trad and sector 
in hex Ma Ft I ^nd decimal 



□ 

Li! 



Position ttl cursor m 
senior in hex and 
decimal. 



Track: 15 IB 
Sector: 04 4 
Po.sn , ; 00 0 



Command : 






CA00 ■ 


IS 


07 


BE 


CA08: 


A0 


A0 


A0 


CA10: 


A0 


A0 


A0 


CAlB: 


00 


00 


00 


CAE0 : 


00 


00 


00 


CAEB: 


33 


m 


A0 


CA30 : 


m 


AO 


m 


CA3B : 


00 


00 


00 


CA40: 


00 


00 


00 


CA4B: 


S3 


48 


31 


CA50: 


A0 


A0 


A0 


CA5B: 


00 


00 


00 


CA60: 


00 


00 


00 


CABS: 


31 


30 


A0 


CA70.- 


m 




A0 


[CA7B :| 


00 


00 


00 



11 09 

ao ao 

AO AO 

oo oo 

ii m 

AO A0 

A0 m 

00 00 



11 

31 



0B 

m 



AO A0 
00 00 
11 0C 
A0 AO 
A0 A0 

00 00 



1 m&x 3.adiBk@rjQSB@rji 



Lnk :lie IB 
07 7 
Data 



Printer port : s 
Device: B Dr : 0 
Number base : d 



43 43 31 
AO A0 A0 
00 00 00 
00 01 00 

44 EE 4A 
A0 AO A0 
00 00 00 
00 0c? 00 
46 4C 41 
AO AO AO 
00 00 00 
00 01 00 
44 52 4A 
A0 A0 A0 
00 00 00 1 , . 
00 0g m\ j 1 m . 



■ k ■ ■ *L^^> 1 



m -■ m 



drj 



f la 

shll , . . , 



drj 



10. 



Dlfsel (ram slart lo 
sector 



Sr-ctor data in ASCII. 



Sector data in hex. 



Firsl hytE nf SEctnr in 



Read in IE 


and Writing Sectors 

■ ■ W WW 1 lilt %JF*k« "ha- K 1 J 


COMMAND 


COMMENT 


c 


Specify the track and sector to read m 


t 


n 1 ■" , 1 

Read in the next sector 


■ 


j ■ . i ■ 
read in the previous sector 


N 


move to the next track 


P 


move to the previous track 


F7 


r II | ■ | « 1 r » h f 

Follow Irnk, The f trst Xwo bytes ot every sector 




in a rile give the track and sector number of 




the next sector m the file. Pressing F7 follows 




thrs link allowing you to quickly scan through 




files. 


R 


1 V \- I \— tJ i- 1 ■Lj *i_ 1 U 1 i 11 Y U — ■ T C I 1 [Q U C -LJ III _r J %_J 1 




editing this key re-reads the current sector 




allowing you to try again, 


W 


DANGER! This command writes an edited 




sector back to the disk, destroying the sector 




that was there. Use it onty when you are sure 




your edited sector is correct] 


Editing Commands 


Arrow keys 


move the cursor around the sector data 


HOME 


place the cursor at the start of the sector data 


F3 


switch between the first and second half of 




the sector data - only 128 bytes on screen at 




once. 


V 


edit che sector data by entering a series oi" 




numbers in decimal or hex 


T 


edit the sector data by entering a string of up 




to 26 characters 


A 


disassemble machine code in the sector 




starting at the cursor position. 


E 


exclusive- Or the whofe buffer with the 




number specified. 


Other Commands 


F2 


Init drive. Use this if you've taken the disk out 




or changed to a different disk. 


H 


display help page, 


D 


dump screen to printer 


FS 


normal disk directory 


g 


toggle number base between decimal and hex 


F4 


toggle between drives 0 and 1 - for 4040 or 




simiiar drives only 


F6 


increment device number. Allows you to edit 




disks tn drives with different device numbers 




such as a second 1541 drive. 


Fl 


Toggle printer port between a normal CBM 




printer on the serial bus (s) and a Centronics- 




type printer on the user port(u). 


F8 


Quite program. Vou can restart the disc edftor 




if it hasn't been overwritten with SYS 28160. 



EDI Listing 

26160:076 175 111 04B 069 066 049 076 079 HO 077 049 Oil 

23:72:076 03* 032 063 073 083 075 064 064 152 HI 167 069 

29134:002 032 032 110 138 141 167 002 074 07* 074 074 176 

2B194:032 044 110 173 167 002 041 015 249 024 105 144 117 

23208:105 064 216 201 058 144 002 009 12B 074 022 231 024 

2B220tHl 167 002 074 032 110 201 032 144 017 201 094 253 

28232:144 010 201 219 174 009 201 193 144 005 041 223 102 

28244:076 022 231 169 046 076 022 231 149 015 133 190 164 



Competition 



29256:169 202 133 252 165 045 240 010 169 000 024 105 094 
23268:128 133 251 076 1 IB 110 169 000 133 251 032 222 195 
28280; 110 162 000 032 201 255 162 008 160 000 024 032 242 
2B292:010 229 169 014 141 134 002 166 251 164 252 032 160 
28304:021 110 169 058 032 022 231 169 032 032 022 231 249 
29316s 160 000 177 251 032 060 110 169 032 032 022 231 152 
29328:200 192 008 208 241 169 039 032 022 231 160 001 135 
28340:132 212 136 177 251 032 066 110 200 192 008 208 112 
29352:246 169 039 0?2 022 231 149 000 133 212 198 190 041 
28364:048 010 145 251 024 105 003 133 251 074 139 110 244 
29376:16? 255 141 013 220 096 169 127 141 013 220 096 084 
28386:147 159 014 008 005 017 017 032 032 032 032 032 243 
29400:032 032 032 032 032 211 084 069 096 049 039 083 017 
28412:032 194 073 0B3 075 032 197 068 073 0B4 079 082 046 
29424:013 032 032 032 032 032 032 032 032 032 032 143 248 
29436:163 163 163 163 143 163 163 163 163 163 143 163 184 
29448:163 163 163 163 143 163 013 013 013 013 032 032 102 
29440(032 032 032 032 032 032 032 195 079 080 OB? 082 025 
28472:073 071 072 08* 032 211 094 049 096 069 032 205 120 
29484:069 072 049 0B7 013 013 032 032 032 032 032 032 071 
29496:032 032 032 032 032 032 032 206 079 096 069 077 053 
28506:064 049 0B2 032 049 057 054 052 013 013 013 013 095 
28520: 032 032 032 032 032 032 032 032 032 197 C7B 0B3 238 
26532: 085 092 06? 032 049 053 052 049 032 073 093 032 039 
2B544i065 067 084 073 0B6 069 013 017 017 017 032 032 199 
28554:032 032 032 032 208 062 069 OBJ 083 032 019 032 107 
26568:211 208 1?3 195 197 032 144 032 094 07 5 ? 032 090 105 
28580:092 07? 047 069 063 069 044 046 046 013 000 162 143 
29592:000 189 22B 110 240 006 032 022 231 232 203 245 127 
28604:141 032 209 141 033 20B 16? 009 141 175 002 149 079 
28614:005 133 151 16? 009 133 150 145 197 201 060 208 244 
2B42B:250 169 000 133 19B 032 234 113 032 241 111 032 221 
29640:041 114 162 255 154 032 197 112 032 252 117 032 IBB 
28652:115 I IB 076 226 111 149 147 032 022 231 16? 000 116 
28444:1*1 032 209 141 033 209 169 004 141 134 002 162 0B9 
2B676;000 189 030 112 240 004 032 022 231 232 20B 245 015 
29689:162 OOB 160 000 024 032 010 229 032 0?2 110 076 1B3 
29700 :,13S 113 019 211 084 069 0B6 049 039 0B3 032 196 142 
28712:073 083 075 032 197 06B 073 084 079 0B2 046 032 194 
28724:039 032 032 032 032 032 032 032 032 032 032 032 1B7 
28736:032 032 032 032 032 039 032 013 019 032 212 092 140 
28748:045 067 075 05B 032 032 032 032 032 032 032 204 001 
2B760: 07B 075 059 032 032 012 032 032 032 032 032 20B 251 
2B772:0B2 073 078 084 069 0B2 032 090 079 082 0B4 059 215 
29794:032 016 211 069 067 084 079 0B2 058 032 032 032 1*0 
28794i032 032 032 032 032 032 032 032 032 032 032 032 252 
28909:032 032 032 032 196 06? Oft 073 067 049 059 032 1*6 
28820:032 032 196 0B2 058 032 018 032 20B 079 0B3 07B 054 
28932:045 059 032 032 032 032 032 032 032 032 194 045 013 
29B44:084 065 059 032 032 032 032 0?2 032 206 0B5 077 171 
28956:066 069 092 032 046 065 083 069 058 032 032 013 083 
29643:000 162 002 16C 007 024 032 010 22? 169 001 133 101 
28BB0:199 149 006 1*1 134 002 165 057 032 060 110 054 059 
28692:032 010 229 160 010 02* 032 010 229 166 057 169 069 
28904:000 032 205 189 032 226 113 162 003 160 007 024 105 
28916:032 010 229 165 058 032 060 110 054 032 010 229 243 
28928:160 010 024 032 010 229 166 058 169 000 032 205 071 
29940:189 032 226 113 162 002 160 018 024 032 010 229 1B5 



1 29952:165 060 032 040 110 054 032 010 229 160 021 02* 215 
29964:032 010 22? 146 060 169 000 032 20? 189 032 226 106 
2B97t:113 :62 003 160 01B 02* 032 010 22? 165 05? 032 031 
28986:060 110 054 032 010 229 160 021 024 032 010 22? 009 
29000:166 059 16? 000 032 205 199 032 226 113 162 002 147 
2?012s 160 039 024 032 010 22? 173 179 002 032 210 255 149 
29024:162 003 160 033 024 032 010 229 17* 175 002 169 245 
29036:000 032 205 189 16? 032 032 210 255 056 032 010 050 
29046; 229 160 03? 024 032 010 229 174 174 002 149 000 082 
2?060:032 205 IB? 076 177 113 162 000 160 022 024 032 044 
29072:010 229 16? 001 133 199 16? 006 1*1 13* 002 162 219 
29084:000 160 001 132 212 1B9 003 110 032 022 231 212 200 
29096*224 016 208 245 16? 000 133 19? 096 162 004 160 2*8 
, 29108:039 024 052 010 229 165 063 032 210 255 162 004 124 
29120:160 007 024 032 010 229 165 002 032 060 110 056 055 
29132:032 010 229 160 010 024 032 010 229 16? 000 164 251 
29144:002 032 205 IB? 032 226 113 076 0?6 122 169 032 2*0 
I 29154:032 210 255 074 210 255 162 001 134 053 162 018 009 
29l6Bil34 057 162 001 134 060 134 059 162 OOO 142 174 17? 
29190:002 134 002 134 045 169 OQB 141 175 002 149 0B5 058 
29192:141 178 002 169 04B 133 063 16? 048 141 112 114 064 
29204:162 017 16? 064 157 003 110 202 016 250 16? 173 232 
29216:1*1 OOO 003 169 126 141 001 003 096 169 002 160 01? 
2?22B£ll4 162 111 032 199 255 169 015 174 175 002 168 074 
29240:032 186 255 032 1?2 255 176 04? 162 015 032 19B 104 
19252:255 162 001 160 000 024 032 010 22? 149 000 133 21? 
29264: 199 032 207 255 201 013 £40 006 032 210 255 074 014 
29276; OBI 114 032 124 117 032 13B 113 169 016 133 057 196 
29288:169 000 133 058 076 253 118 073 048 162 000 189 103 
1 29300:127 114 240 006 032 022 231 232 20B 245 096 019 152 
29312)017 1?7 082 082 079 0B2 032 087 073 0B4 072 032 023 - 
29324:196 201 211 203 032 067 079 077 077 085 078 073 23? 
29336:067 065 084 073 07? 078 046 044 046 032 032 032 044 
29349:032 032 C32 000 142 000 134 212 032 201 255 149 145 
29340:001 141 134 002 169 147 032 210 255 169 242 133 01? 
29372^:251 16? 114 133 252 160 OOO 177 251 240 012 032 187 
2?384;022 231 230 251 208 002 230 252 076 195 11* 145 128 
29396:197 201 01 B 240 006 201 060 208 246 240 006 032 075 
29408:053 125 076 211 114 16? 000 133 1?8 032 241 111 1S1 
29420: 032 138 113 076 197 112 032 032 032 032 032 032 072 
29432:032 032 032 032 211 0B4 069 0B6 049 03? 083 032 025 
29444: i96 073 0B3 075 032 197 068 073 0B4 07? 062 013 035 
29456: 032 032 032 032 032 032 032 032 032 032 045 045 170 
2944B:045 045 045 045 045 045 045 045 045 045 045 045 054 
294BO:045 045 045 045 0*5 013 032 032 032 032 032 195 121 
29492:032 032 211 090 06? 067 073 070 089 032 07B 069 196 
29504:067 032 064 092 065 067 075 032 038 032 083 06? 042 
29516:067 084 079 082 013 032 032 032 032 032 043 032 124 
29528:032 206 069 068 084 032 083 06? 067 084 07? 082 03? 
29540:013 032 032 032 032 032 206 032 032 206 049 068 13B 
29552:064 032 084 062 065 047 075 013 032 032 032 032 230 
29564:032 045 032 032 206 062 049 066 073 079 065 083 004 
29574: 032 063 06? 067 084 07? 0B2 013 032 032 032 032 005 
29588:032 208 032 032 208 082 06? 064 073 07? 085 083 193 
296O0i 032 084 062 045 067 075 013 032 032 032 032 032 226 
29612:215 032 032 215 082 073 084 049 032 083 069 047 201 
29624:084 07? 082 013 032 032 032 032 196 055 032 032 11? 
29636:196 079 076 074 07? 087 032 076 073 078 075 013 114 



2?648:032 032 032 032 032 210 032 032 210 06? 045 082 024 
29640:06? 065 068 032 063 069 067 0B4 07? 082 013 032 195 
29472:032 032 032 032 214 032 032 I?7 078 064 06? 082 124 
29664:032 078 085 077 049 062 073 067 065 076 032 068 024 
29696:065 06* 065 013 032 032 032 032 032 212 032 032 151 
29706:197 076 064 069 0B2 032 064 069 086 0B4 013 032 156 
29720:032 032 032 199 056 032 032 209 085 073 064 032 153 
29732:090 032 079 071 062 045 "077 013 032 032 032 032 201 
29744: 1?8 051 032 032 212 079 071 071 076 069 032 198 145 
29756:201 210 211 212 017 211 197 1?5 207 206' 196 032 137 
29768:066 076 07? 047 075 013 032 032 032 032 198 053 05? 
2?760:032 032 196 073 082 069 067 084 07? 082 06? 013 214 
29792:032 032 032 032 032 1?4 032 032 212 079 071 071 179 
29604:076 049 032 078 065 077 066 069 082 032 046 065 137 
29B14) 083 06? 013 032 032 032 032 19B 052 012 032 212 171 
29823: 079 071 071 074 069 032 06B 062 073 064 069 013 15! 
296401032 032 032 032 198 050 032 032 201 078 073 084 252 
29852:073 045 074 073 090 06? 032 046 0B2 C73 066 06? 244 
29664:013 032 032 032 032 198 054 032 032 201 078 067 203 
29676:082 069 077 06? 078 084 032 L?6 06? 086 073 047 138 
29888:069 032 035 013 032 032 032 032 032 196 032 032 249 
29900:196 035 077 080 032 083 067 062 069 06? 07B 032 130 
29912:084 079 032 080 062 073 076 0S4 069 062 013 032 236 
29924:032 032 032 196 019 032 032 212 079 071 071 076 120 
29934:049 032 OBO 082 073 079 QB4 04? 062 032 060 079 056 
29948:082 064 013 032 032 200 207 205 197 032 032 1?5 027 
29960: 085 082 063 079 082 032 0B4 079 032 080 079 083 120 
29972:073 064 073 079 078 032 090 05? 082 079 013 032 036 
299B4: 032 032 032 032 193 032 032 194 073 083 065 083 149 
29996:063 06? 077 066 076 06? 032 070 062 07? 077 032 088 
30009:067 085 082 083 07? 062 013 032 032 032 032 032 195 
30020: 197 032 032 197 068 067 076 085 083 073 086 06? 129 
30032:032 207 210 032 064 095 070" 070 069 082 013 032 024 
30044:213 063 06? 032 067 085 092 063 079 082 032 075 050 
30056:04? 069 083 032 094 079 032 077 079 0B6 06? 032 1*7 
30066:067. 085 062 083 079 0B2 046 OOO 16? 001 160 117 043 
30080: 162 251 032 IB? 255 16? 002 168 174 175 002 032 203 
30092:196 255 1332 192 255 142 015 032 201 255 032 1B6 151 
30104:117 032 20* 255 162 015 032 201 255 032 200 117 23B 
30116:162 000 032 201 255 162 002 032 198 255 032 237 1?4 
30128:117 162 000 032 1?6 255 032 201 255 096 162 000 150 
30140: IB? 214 117 240 006 032 210 255 232 209 245 0?6 164 
30152:162 000 IB? 227 117 240 006 032 210 255 232 208 030 
30164:245 0?t 046 015 082 058 050 014 046 044 049 056 071 
30176:044 049 000 066 045 080 058 050 044 049 052 052 0*4 
30198:000 162 000 032 207 255 157 003 110 232 224 016 098 
30200:208 245 096 035 142 006 160 000 024 032 010 229 175 
30212:16? OOO 133 199 133 212 162 000 1B9 049 118 240 072 
30224:006 032 022 231 232 209 2*5 162 006 160 006 024 072 
30236:032 010 229 032 101 116 096 040 067 041 063 084 19! 
30248:06? 086 049 032 077 06? 072 069 087 195 07? 077 253 
30260:077 065 07B 068 05B 032 032 032 032 032 032 032 110 
30272:032 032 032 032 032 032 032 032 032 032 032 032 1?2 
30284:032 032 032 157 157 157 157 157 157 157 157 157 04? 
30296:157 157 157 157 157 157 157 157 157 157 157 157 160 
30308:000 149 000 133 204 032 229 255 201 000 240 249 01? 
30320:133 204 0?4 141 161 002 201 072 208 003 076 166 061 
30332:114 162 000 189 141 118 240 009 205 16! 002 240 198 



Competition 



3034*! 0&6 232 209 243 094 019 072 067 043 078 0B2 087 10 
30354:134 094 OBfc 045 090 140 135 134 046 137 017 145 073 
3036B: 02"? 157 139 139 068 133 045 069 000 049 127 168 022 
30390:114 054 121 017 120 247 119 253 119 124 119 1QS 147 
30392:120 201 124 119 124 073 120 005 120 240 118 03? 049 
30404:123 231 119 175 120 142 120 063 122 145 122 201 127 
30416:122 247 122 116 120 141 120 053 12= 030 126 032 026 
30428:127 177 127 139 010 170 199 169 116 13! 251 232 013 
30440:189 169 118 133 252 109 251 000 169 002 032 195 059 
30452:255 169 015 032 195 255 076 226 252 162 015 032 136 
30444:201 255 162 000 189 120 119 240 006 032 210 255 253 
30476:232 209 245 162 002 169 000 032 205 199 032 154 106 
30499; 119 149 000 174 174 002 032 205 199 032 154 119 113 
30500:169 000 166 057 032 205 199 032 154 119 169 000 049 
30512:166 05B 032 205 189 032 204 255 142 03? 169 032 055 
30524:157 040 004 202 016 250 173 161 002 201 009 208 223 
30534:001 096 162 015 032 1?E 255 140 000 162 001 024 154 
30548:032 010 229 169 002 141 134 002 032 207 255 201 218 
30560:013 240 006 032 022 231 076 092 119 032 163 119 217 
30572:142 000 032 198 255 032 201 255 032 204 255 094 038 
30594:085 049 058 000 032 204 255 032 03! 125 162 015 144 
30596:032 201 255 162 000 :B9 159 119 240 006 032 210 201 
30608:255 232 209 245 032 015 119 07t 253 l!8 169 044 119 
30620:076 210 255 0B5 050 056 000 032 204 255 032 198 075 
30632:119 162 002 032 198 255 162 000 032 207 255 157 213 
30644:000 202 232 208 247 173 000 202 133 040 173 001 019 
30454:202 133 059 076 092 110 032 204 255 142 015 032 028 
30666:201 25S 162 000 189 223 119 240 006 032 210 255 048 
30680:232 20B 245 032 204 255 096 064 045 090 059 050 251 
30692:044 048 000 165 002 024 105 129 133 002 165 065 085 
30704:073 001 133 065 07b 092 110 144 057 232 224 036 225 
30716:206 002 142 001 134 057 074 253 118 164 057 202 152 
30729:016 002 162 035 134 057 074 253 118 230 058 166 035 
30740:057 199 037 120 197 058 144 003 074 253 118 149 161 
30752:000 133 059 076 247 119 020 020 020 020 020 020 017 
30764:020 020 020 020 020 020 020 020 020 020 020 018 026 
30776: 01B 018 018 019 018 018 017 017 017 017 017 017 010 
30796:014 016 016 016 016 198 056 016 013 166 057 202 090 
30600:240 Oil 189 037 120 133 056 074 005 120 076 253 118 
30912:118 142 035 199 037 120 133 056 134 057 076 253 164 
30824:118 165 060 133 057 165 059 133 059 076 253 118 219 
30836:173 174 002 073 001 141 174 002 174 174 002 199 115 
30846:139 120 141 112 114 032 231 255 076 041 114 048 015 
30960:049 238 175 002 173 175 002 201 012 208 005 169 013 
30672:006 141 175 002 032 231 255 076 041 114 149 002 116 
30684:032 195 255 169 015 032 195 255 074 041 114 165 172 
30896:043 201 072 240 007 169 072 133 043 076 197 112 045 
30906:169 068 133 063 076 197 112 134 046 169 000 141 236 
30920:165 002 169 001 133 212 032 228 255 072 160 000 113 
30932:132 204 132 207 132 212 160 001 132 212 104 240 032 
30944:237 201 013 240 025 201 020 240 049 174 IBS 0O2 01? 
30956:157 000 002 032 210 255 236 1B5 002 173 165 002 141 
30969:197 046 240 01 E 208 209 174 IBS 002 169 000 157 077 
30960; 000 002 (60 0O0 132 212 096 056 032 010 229 134 045 
30992:024 032 010 229 206 165 002 076 206 120 206 185 217 
31004:002 046 017 169 032 032 028 234 056 032 010 22? 1*9 
31016:136 024 032 010 229 076 204 120 236 165 0O2 076 094 
! 1026! 206 120 162 006 160 000 024 032 010 22? It: 000 IT? 



31040:189 091 121 240 040 032 022 231 232 


208 


m Ty 


048 


H-| 7 

_ ± , 


31052:049 050 051 052 053 054 055 056 057 




064 


rtl7 


_ . 


31064:068 06? 070 197 07B OB* 069 082 032 


far V m- 




jL 1, i- 


1 "7&T 


31076:032 212 210 1?3 195 203 058 032 000 


V • fa 


1 77 
* i ■ 


121 


^0 


31088: 


165 064 133 057 076 210 121 000 OCl 


oo: 


003 


004 


190 


31100: 


305 004 007 006 009 010 Oil 012 013 




315 


142 


140 


• i x i j. ■ 


000 139 075 121 19? 15? 240 003 2:2 


:ob 


246 


189 


j_ -■ _ 


31124: 


11? 121 010 010 01O 010 133 064 162 


000 


13? 


- . * 


or 


31 134; 


121 1?7 159 240 003 232 206 246 19? 


1 \ Q 


121 


024 




3.1149: 


101 064 133 044 096 165 043 201 072 


203 


003 


0^6 


! 


31160: 


019 122 032 06? 127 173 000 002 201 


160 


240 


513 


061 


31172: 


14? 000 133 122 149 002 133 123 032 


158 


183 


134 




3U84, 


:064 096 162 006 160 000 024 032 010 


229 


162 


000 


129 


31196; 


•13? 255 121 240 006 032 022 231 232 


209 


245 


032 


241 


31208, 


:177 121 145 064 133 056 032 197 112 


169 


032 


142 


118 


31220 


:039 157 240 004 202 016 250 032 253 


119 


096 


197 


056 


31232 


:07B 084 069 082 032 206 197 215 032 


211 


197 


195 


062 


31244 


:212 207 210 05B 032 000 162 003 032 


195 


120 


173 


!36 


"1254 


:0O0 002 201 032 208 004 032 092 110 


074 


226 


111 


096 


31249 


: 224 002 240 007 074 047 126 032 135 


121 


096 


032 


150 


3I2BO 


i 155 127 173 O00 002 133 15? 173 001 


002 


133 


156 


240 


31292 


;076 043 122 032 060 124 165 002 024 


105 


008 


133 


206 


31304 


:O02 041 128 010 042 197 045 240 003 


032 


238 


11? 


165 


31316 


:230 150 165 150 201 024 208 004 169 


009 


133 


J 50 


140 


31328 


:164 151 166 150 024 032 010 22? 169 


006 


141 


134 


192 


31340 


:002 169 001 133 199 169 032 032 022 


231 


166 


002 


242 


31352 


:18? 000 202 032 060 110 169 032 032 


022 


231 


162 


081 


31364 


:004 160 021 024 032 010 229 166 0O2 


189 


000 


202 


147 


31376 


s 170 16? 000 032 205 189 032 226 113 


16? 


000 


133 


046 


7 1 TAB 


il?9 149 001 141 182 002 076 077 127 


032 


060 


124 


036 


31400 


: 165 002 056 233 006 133 002 041 128 


010 


042 


197 


161 


31412 


:065 240 003 032 236 !1? 198 150 165 


150 


201 


007 


212 


31424 


:209 004 169 023 133 150 074 096 122 


032 


090 


124 


129 


31436 


: 230 002 165 002 041 126 010 042 19? 


065 


240 


003 


049 


31448 


: 032 238 119 165 151 024 105 003 133 


151 


201 


02? 


031 


31460 


:208 014 149 005 133 151 165 002 056 


233 


00 B 


133 


225 


31472 


: 002 076 043 122 076 096 122 032 080 


124 


196 


002 


209 


31464 


:165 002 041 123 010 042 197 065 240 


003 


032 


23B 


135 


31496 


:11? 165 151 056 233 003 133 151 201 


002 


208 


014 


164 


31508 


:169 026 133 151 165 002 024 105 009 


133 


002 


074 


246 


31520 


: 165 122 076 096 122 169 000 133 212 


169 


147 


032 


195 


71^7T 

.' 1-kJTiJ fi. 


:022 231 149 001 160 123 162 228 032 


169 


255 


16? 


249 


31544 


: 001 162 008 160 000 032 186 255 032 


192 


255 


162 


221 


31556 


;001 032 198 255 032 183 255 032 243 


123 


032 


243 


161 


31568 


: 123 169 013 032 022 231 032 243 123 


032 


243 


123 


196 


31560 


:032 243 123 133 251 032 243 123 166 


251 


032 


205 


134 


31592 


: IB? 056 032 010 229 160 004 024 032 


010 


22? 


169 


224 


31604 


:001 133 212 032 243 123 201 034 206 


249 


032 


243 


035 


31616 


: 123 201 034 240 006 032 022 231 076 


126 


123 


032 


094 


31629 


: 243 123 201 032 240 249 133 252 169 


000 


133 


212 


079 


31640 


:056 032 010 22? 160 022 024 032 010 


22? 


142 


000 


094 


31652:165 252 157 043 124 032 243 123 240 


007 


232 


157 


147 


31644:063 124 076 169 123 162 000 189 063 


124 


032 


022 


043 


31676 


:231 232 224 005 208 245 16? 013 032 


022 


231 


074 


084 


31689:086 123 162 000 189 229 123 240 006 


032 


022 


231 


107 


31700:232 208 245 169 001 032 195 255 162 


ooo 


032 


198 


149 


31712:255 076 003 124 034 066 076 079 067 


075 


063 


032 


172 


31724:070 082 06? 069 046 013 000 032 183 


255 


041 


064 


136 



31736:208 004 032 207 255 096 104 104 074 202 123 162 029 
31748:000 IB? 026 124 240 006 032 022 231 232 208 245 025 
31760:165 197 201 060 200 250 032 241 111 076 13B 113 016 
31772:017 032 032 052 20 B 092 069 083 0B3 032 018 032 236 
31784:211 20B 193 195 197 032 146 032 OBI 079 032 0*7 236 
31796:079 078 084 073 078 085 069 046 046 046 OOO 146 114 
31 BOS: 032 084 079 032 067 079 079 084 073 078 085 069 136 
31920:046 046 046 000 164 151 166 150 024 032 010 Z29 116 
31832:169 014 141 134 002 169 032 032 022 231 166 002 178 
31844:199 000 202 032 060 110 169 032 032 022 231 169 068 
31B56:014 141 192 002 076 077 127 LAC 000 162 006 024 05? 
31868:032 010 22? 16? 000 133 212 032 173 124 032 177 167 
31980:121 173 OOO 002 201 032 240 013 166 002 165 064 035 
31892:157 000 202 032 201 122 076 11? 124 162 03? 169 015 
31904:032 157 240 004 202 016 250 032 092 110 076 201 036 
31916:122 162 000 189 1B7 124 240 006 032 022 331 232 183 
3l?2B:208 245 096 197 07B 0B4 069 082 032 086 065 076 222 
31940:085 06? 05B 032 000 160 000 162 006 032 010 229 015 
31952:16? 000 133 212 032 004 125 16? 001 133 212 162 024 
31964:026 032 195 120 162 OOO 189 000 002 240 016 164 086 
31976:002 153 000 202 138 072 032 201 122 104 170 232 124 
31?8B:076 226 124 162 03? 169 032 157 240 004 202 Oli 155 
32000:250 076 092 110 162 OOO 189 018 125 240 006 032 020 
32012:022 231 232 208 245 096 197 078 0B4 049 082 032 052 
32024:084 049 088 084 05B 032 OOO 032 1?8 11? 162 002 1B4 
32034:032 201 255 162 000 189 000 202 032 210 255 232 014 
3204B:208 247 076 204 255 074 127 125 169 032 032 210 017 
32040:255 032 163 255 04B 001 096 076 213 125 072 072 208 
32072:173 17B 002 201 0B5 240 003 076 104 126 169 255 148 
320B4: 141 003 221 173 013 221 104 141 001 221 173 000 216 
32096:221 041 251 141 000 221 009 004 141 000 221 173 23? 
32106:013 221 041 016 206 Oil 032 225 255 20B 244 032 078 
32120:241 ill 076 226 111 104 096 169 000 133 251 14? 015 
32132:004 133 252 16? 024 133 1?0 173 176 C02 201 0B3 138 
32144:240 03? 162 001 032 201 255 032 006 124 14? 013 HO 
32156:032 070 125 165 251 024 105 040 133 251 144 002 218 
32168:230 252 19B 190 016 233 16? 013 032 070 125 032 192 
32180:070 125 074 137 124 149 OOO 032 189 255 169 004 252 
32192: 162 004 160 007 032 186 255 032 192 255 142 004 107 
32204:032 201 255 032 056 125 076 151 125 162 000 1 89 072 
32216:229 125 240 006 032 022 231 232 20B 245 076 144 214 
32228:124 019 017 208 082 073 078 094 069 082 032 047 141 
32240:079 077 077 095 07B 073 047 065 084 073 079 07B 131 
32252:032 06? 082 092 079 0B2 046 046 044 000 140 000 208 
32264:177 251 041 127 201 031 144 003 076 021 126 00? 1?1 
32276:096 032 070 125 200 1?2 040 208 235 096 173 178 129 
32288:002 201 085 240 004 149 0B= Ml 17? 0-52 396 It? 126 
32300:083 209 248 142 000 1B9 043 126 240 006 032 022 143 
32312:231 232 208 245 076 226 111 019 017 205 213 211 002 
32324:212 032 066 06? 032 212 215 207 032 066 08? 084 104 
32336:069 093 032 073 078 032 200 197 216 032 078 095 231 
32349:077 064 069 0B2 546 032 032 032 032 032 032 000 112 
32360:104 201 065 144 006 201 096 144 018 073 032 032 1?6 
32372:210 255 032 234 255 032 225 255 240 018 104 096 024 
32384:074 226 111 201 091 176 236 144 232 173 179 002 182 
32396:201 085 240 013 032 204 255 169 004 032 195 255 033 
32406:162 000 032 201 255 169 000 133 1?7 032 241 111 14? 
32420:032 138 113 032 092 110 076 226 111 224 014 240 034 



32432:018 162 000 134 212 189 204 124 240 004 032 022 241 
32444:231 232 208 245 074 226 111 162 042 160 000 132 221 
32456:212 076 181 126 019 017 197 210 210 207 210 032 105 
32468:07? 078 032 073 079 090 085 084 032 076 073 079 036 
32490:069 045 032 198 085 079 067 084 073 079 07B 032 120 
32492:067 065 078 067 049 076 074 049 048 000 019 017 139 
32504:211 079 082 082 099 044 032 079 095 077 066 069 219 
32514:062 032 079 085 064 032 07? 070 032 092 065 079 034 
32526:071 06 1 ? 546 046 046 032 032 032 032 032 032 032 006 
32540:032 032 032 000 165 002 133 251 169 202 133 252 151 
32552:032 000 192 032 241 111 076 138 113 169 000 133 253 
32544:002 133 065 032 092 110 16? 005 133 151 149 006 097 
32574:133 150 076 096 122 149 901 133 212 032 0?4 165 16? 
325BB:096 165 150 056 233 008 010 170 IB? 112 127 133 245 
32600:251 189 113 127 133 252 165 151 056 233 005 024 25! 
32612:106 170 IB? 144 127 168 173 182 002 145 251 0?4 041 
32624:095 217 135 217 175 217 215 217 255 217 039 218 025 
32636:079 218 119 218 15? 21G 19? 21B 239 21B 023 219 203 
32648:063 21? 103 219 141 21? 183 21? 000 001 000 DOS 227 
32660:003 000 004 005 000 006 007 162 039 16? 032 157 220 
32672:240 004 202 016 250 096 068 049 040 067 041 083 056 
32684:077 049 057 056 052 140 000 162 006 024 032 010 08? 
32494:229 169 000 133 212 032 173 124 032 177 121 173 223 
3270B;0O0 002 201 032 208 003 076 157 124 142 000 169 070 
32720:000 202 069 064 157 000 202 202 209 245 032 092 145 
32732:110 076 226 111 18? 191 064 157 153 191 000 251 147 
32744:212 253 157 191 076 255 004 153 013 084 069 06? 231 
32754:131 000 OOO 000 COO 083 000 143 127 232 000 000 192 



ED2 Listing 

49152:169 022 Ul 081 194 169 127 141 013 220 149 147 057 
49164:032 022 231 14? 000 133 253 032 154 192 032 120 104 
49176:193 206 061 194 208 241 16? 255 141 013 220 076 229 
4918B;022 194 092 079 095 064 073 076 06? 083 032 065 214 
49200:082 069 032 067 079 060 089 082 073 071 072 084 160 
49212:032 083 084 04? 0B6 069 032 077 069 072 069 067 121 
49224:044 032 050 032 079 066 069 092 06* 079 076 032 051 
49236:080 065 082 075 044 032 083 084 082 065 0B4 072 164 
49249:069 086 069 076 044 076 065 078 065 082 075 063 198 
49260:072 073 062 049 044 032 083 067 079 084 074 045 166 
49272:076 06B 044 032 077 076 049 049 032 0S4 095 067 0B2 
49264:046 032 032 094 072 045 076 075 083 032 084 079 126 
49296:032 092 065 04B 073 079 032 079 079 069 046 032 ill 
49309:166 177 251 133 010 170 189 000 198 133 013 IB? 000 
49320:000 199 201 009 209 004 160 001 132 253 010 170 235 
49332:169 247 193 133 158 189 24B 193 133 15? 165 252 135 
49344:032 109 194 165 251 032 109 194 169 05B 032 022 023 
49356:231 032 017 194 145 010 032 109 194 165 01B 240 075 
49368:021 230 01B 160 001 177 251 072 032 017 194 104 213 
49380:032 109 194 200 196 018 203 241 198 DIB 054 032 194 
49392:010 229 160 01B 024 032 010 22? 164 010 IB? 000 037 
49404: 195 032 022 231 189 000 196 032 022 231 199 000 055 
49416:197 032 022 231 166 01B 240 076 032 017 194 202 155 
49428:240 036 160 000 177 158 240 064 201 046 240 006 052 
49440:032 022 231 200 208 242 132 147 160 002 177 251 044 



Competition 



49452:134 032 109 1?4 177 251 032 109 194 164 147 200 253 
49164:208 222 165 253 203 066 160 000 177 158 240 024 165 
49476; 201 046 240 006 032 022 231 200 208 242 152 147 239 
49486(160 001 177 251 032 109 194 164 147 200 208 228 15? 
49500; 169 013 076 022 231 077 065 06B 069 076 06? 073 076 
49512:078 069 032 074 065 067 07? 066 046 046 046 046 050 
49524:046 046 046 033 165 251 101 018 144 002 230 252 170 
49536:105 001 144 002 23C 252 133 151 165 252 201 203 019 
49546:240 001 096 104 104 076 010 192 165 251 133 155 151 
49540:165 252 133 156 16? 036 032 022 231 160 001 177 150 
49572:251 056 164 154 170 016 001 136 101 155 144 001 235 
49584:200 170 232 20B 001 200 152 032 109 194 138 032 052 
49596:109 194 076 092 193 000 035 036 046 000 036 046 027 
49608:000 036 044 044 06B 000 034 0*4 044 069 000 036 153 
49620:046 000 036 046 044 066 000 0j4 046 044 OB? 000 175 
49432:000 036 044 000 040 036 046 M4 086 041 000 040 12? 
49644:036 046 041 044 089 000 040 036 046 041 000 193 0B0 
49656:193 194 193 198 193 201 193 204 193 211 193 214 070 
49668:193 219 193 224 1?3 225 193 228 193 235 193 242 231 
49660:193 169 02? 074 022 231 162 024 160 003 024 032 117 
49692:010 229 162 000 189 050 194 240 006 032 022 231 1!! 
49704:232 208 245 165 197 201 040 208 250 0?6 208 082 144 
49716:04? 063 083 032 018 032 211 208 193 195 197 032 125 
49728:146 032 084 07? 032 047 079 07B 0B4 073 078 085 213 
49740:069 044 044 046 COO 002 047 07? 0BO 089 082 073 243 
49752! 071 072 084 032 083 084 069 0B4 049 032 077 049 146 
49764:072 04? 087 044 032 049 057 054 053 072 074 074 071 
49774:074 074 032 120 1?4 104 041 015 248 024 105 144 007 
49768:105 064 216 201 05B 144 002 009 128 076 022 231 100 
49800:237 152 140 000 032 033 246 074 144 1?2 076 172 120 
4?812:202 074 144 250 032 208 247 144 245 032 019 202 155 
49B24: 032 054 248 176 237 032 143 246 162 002 181 173 056 
49626:072 181 192 072 202 20B 247 044 010 002 080 003 205 
4964B:032 008 205 165 147 032 104 247 162 000 104 149 005 
4.9660:193 104 149 174 232 224 002 208 245 032 124 246 061 
49872:076 144 192 044 010 002 048 092 165 136 240 0B8 215 
49864:201 003 240 034 144 057 16? 094 133 185 164 183 0B7 
49B96:240 074 032 175 245 032 213 243 165 1B6 032 00? 086 
49?0B:237 165 1B5 032 1?9 237 032 01? 238 133 1?3 145 031 
4?920:066 079 043 063 063 079 065 063 080 079 065 043 060 
49932:063 079 065 063 066 07? 063 063 063 079 065 063 055 
49944: 067 079 063 063 043 07? 065 043 074 045 043 063 043 
4?956;066 065 082 063 080 045 082 063 046 065 062 063 110 
49968:066 065 063 063 063 065 0B2 063 083 065 063 063 084 
49980; 063 065 082 043 082 069 043 063 063 049 076 043 113 
49992:080 069 076 063 074 069 076 063 066 069 063 043 135 
50004:063 069 076 063 067 069 043 063 063 049 074 043 120 
50016: 0B2 065 063 063 063 065 082 063 080 065 062 063 164 
5002Bt074 065 082 063 066 065 063 063 063 065 062 063 154 
50040:083 065 063 063 063 065 0B2 063 063 083 063 063 171 
50052:083 063 0B3 063 068 063 084 063 083 0B3 083 063 010 
50064:066 083 063 063 083 083 OBI 043 064 083 084 063 021 
50076:063 0B3 063 063 076 076 076 043 076 076 076 063 242 
50036: CB4 074 OB4 063 074 076 076 043 066 076 063 063 010 
50100:076 076 076 C63 067 074 084 063 076 076 076 063 028 
50112:047 047 043 063 067 067 068 063 073 067 048 063 220 
50124:067 067 068 063 066 067 063 063 043 067 068 063 221 
50136:047 047 063 363 043 06? 069 063 067 0B3 043 063 245 



50146:067 083 073 043 073 053 076 063 067 083 073 063 073 
50160:066 083 063 063 063 083 073 063 083 083 063 063 065 
50172:063 083 073 063 082 062 043 063 063 082 083 043 091 
50184:072 082 0B3 043 063 082 083 063 080 062 063 043 11? 
50196:063 0B2 083 063 076 0B2 063 063 063 082 063 043 116 
50206:083 076 063 043 073 078 079 063 07A 078 079 043 140 
50220:073 078 079 063 077 07B 063 043 043 078 079 063 133 
50232:06? 076 043 063 043 07B 079 043 084 079 043 063 133 
50244:043 079 083 063 072 07? 083 063 077 079 083 063 1B7 
50256:086 079 043 063 063 079 063 043 076 079 043 063 172 
50266:063 079 083 043 064 048 043 063 063 066 079 063 163 
50280:074 068 079 043 07? 048 079 063 086 068 063 043 189 
50292:063 068 079 063 069 068 043 043 063 069 079 063 157 
50304:063 084 063 043 084 094 084 063 069 063 08B 063 231 
50316:084 064 034 063 067 084 063 063 084 064 084 063 023 
50328: 089 064 038 063 063 084 063 063 069 068 069 063 24B 
50340:046 066 068 063 065 069 065 063 068 066 068 043 191 
50352:047 068 063 063 068 066 068 063 076 068 0B3 043 226 
50364:068 066 063 063 080 077 063 063 060 077 069 063 003 
50376:078 077 069 043 090 077 049 063 078 077 063 063 033 
50366:063 077 06? 063 076 077 043 063 063 077 06? 063 Oil 
50400 :0B0 066 063 063 080 064 078 063 078 046 079 063 045 
50412:080 046 076 063 049 064 043 043 063 046 078 043 030 
50424:06? 046 063 043 063 064 078 063 075 065 043 063 021 
50436:063 045 076 043 090 065 076 063 063 065 074 063 054 
50446:074 065 063 043 063 045 076 043 067 065 043 063 040 
50460:063 045 076 043 092 048 063 063 084 06B 074 063 094 
504?2;0BO 068 076 063 084 06B 076 063 073 06B 063 043 117 
50494:063 069 076 043 067 049 063 063 063 049 076 063 095 
50496:073 092 063 063 063 082 092 063 065 082 082 063 159 
50503; 0B0 082 062 063 067 032 043 063 063 082 082 063 180 
50520:073 092 063 063 063 082 082 063 093 047 043 06! 147 
50532:063 047 082 063 045 067 0B2 043 090 067 092 06 J 176 
50544:093 047 063 043 063 067 0B2 063 073 047 063 063 161 
50556:063 067 082 063 043 065 063 063 089 065 098 063 190 
50569:099 063 065 063 099 065 088 063 067 045 063 063 211 
50590:09? 045 096 063 045 065 083 043 063 065 043 063 215 
50592:09? 045 09B 063 089 065 0B? 043 08? 065 089 063 051 
50604:089 065 099 063 083 065 043 063 069 065 063 043 032 
50416:066 065 088 063 0B9 065 086 063 089 060 063 063 062 
5042B:0B9 080 067 063 089 080 089 063 0B9 080 067 043 090 
50640:069 090 043 063 063 080 067 063 06B 080 063 063 006 
50452:063 080 067 043 066 047 043 063 038 W 067 063 035 
50644:068 067 080 043 OBB 067 047 063 081 067 043 063 045 
50676:063 047 067 063 06B 067 043 063 043 047 067 063 001 
50689:000 001 000 000 000 001 001 000 000 001 000 000 0C4 
50700:000 002 002 000 001 001 000 000 000 001 001 000 020 
50712:000 002 000 000 000 002 002 000 002 001 000 000 033 
50724:001 001 001 000 000 001 000 000 002 002 002 000 044 
50734:001 001 000 000 O00 001 001 000 000 002 000 000 054 
50748:000 002 002 000 000 001 900 000 000 001 001 000 067 
50760:000 001 000 000 002 002 002 000 001 001 000 000 081 
50772:000 001 001 OQO 000 O02 0O0 O00 000 002 002 000 092 
50784: 000 001 000 000 000 001 001 000 00O 001 000 COO 100 
50796:002 002 002 000 001 001 000 000 000 001 001 000 1 IB 
50808:000 002 000 000 000 002 002 000 000 001 000 000 127 
50820:001 001 001 000 000 000 000 000 002 002 002 000 141 
50832:001 001 000 000 001 001 001 OQO 000 002 000 000 151 
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TAPE BACK-UP DEVICES ** 


DCL1 
Interface 


The DCL1 liriks two Data-settes . that kidding anv 
pron/am O'rvr-luding TurbO£l from Dataselte No 1 
simultaneously craatBS a BACK UP TAPE on Deiasette 2 
No SOrTw^r.t!- ni«niJ«(l 

' Thousands &ol<J ' ORDFR A$ DCL 1 PfllCE £10.00 


DCL4 
Interface 


Tins SUPER DCL i is ftv those with nnr dEiiseiie and ona 
audio Fctrjrdcr. Hpck up lapea can ba mada on either a 
stcflrtd Darasette o* on an aucFin rcic:orri*r. A LED daca 
monirnr shows the sia^c and end of programs, 
* Vecy Popular ■ ORDER AS DCL4 PfllCE £17 00 


DCL4A 
Interface 


SIMILAR 1-q th^ DCL4 bui In ted with- am Audible data 
rfturtiEor 

* * NEW * * QftDER AS 0CL4A PRICF T I B 


** BACK-UP PROBLEMS SOLVED ** 


Alignment 
Tape 


Rr:,ahgh ytfur DaiasetlC lape head VERY PFLFCI5ELY wilh 
this eaE-v to use kir {Nn diumanilirtg o* ihe Data&atta 
required.) Two high baud rate tests r>rc pmvidecf plus a 
Special screwdriver and Full inilrLMl CiOni; . 
" NEW " ORDER A5 DMA1 PRICE C7.&0 


■mmm. |j ( This- mams powered demagnrjtiser. if used a fa* seconds 
I clp6S rlSSG p e r Mvcek (no nr=ed to diamantle the Datasette). ivi'l rcduc* 
p\ _ __ _ _ nA+IpAK tioubFesome residual magnetism and improve loadafrlity 

uemagnexiser ♦ ^^mMM - order as thdi price t&.w 


GT LOADER CARTRIDGE ** for 1541 D/Drive # * 


GT Loader 
Cartridge 


This rarindge enables your 1541 d.'driva to load 4 5 limei 
lastar. With -mainv useful Fcaii.jr«;; includlincp abbreviated 
lo;jd/sjive commanda and un4qu* on.'off switching, etc 
1 Essentia* - QRDEH A5 GTL1 PRICE E20.00 
ALSO AVAILABLE WITH BUILT IN RESET SWITCH. 

QHDEft AS QTL2 PRfCE £22 00 


** FREE CATALOGUE ** Please send 17p stamp 


Free 

Catalogue 


Full tinimlK <j1 theie and many elher products all ni 

** FULLY IWCLLI5IVE PRICES 
eg ERGTHLH HHb SO CQ^ Doi MaUi* Printer,... -, ..£ 1 
eg FIDELITY CM 14 C^lt>ur Mnniior Far CF3MS4 £1&9 00 
eg PRINT EH Catrfe and software driver *or CBMfl4..£l 3.90 
en, THLJ STICK. The Tartrate nevu baaeie&s jov&tick. E 1 3.95 
PLUS Interfaces, cleaning kits, pnnter.'monittjr ^wda, etc 
etc 


| ## 10 DAY MONEY BACK GUARANTEE ON ALL HARDWARE ** 


Terms: 


ORDERING *LL PRICES ARE FULLY INCLUSIVE MO 
HIDDEN EXTRAS AND INCLUDE RECORDED DELIVERY 
(EXPORT add C 1.00 extra] 


TRILOGIC 

Dvpt VC 
[ rot- me fly frigsofil 


29 HOLME LANE, BRADFORD 
BD4 OQA 

TEL: 0274 684289 



L.N.Sci< Isiirs 

COMMODORE SOFTWARE SPECIALISTS 



7 & 95 £9.95 d 



super ttfjp t^e new 

Supwscripl 12E NF^ 



G64 Rufi.ir^e&S 



C^lc Rcsulr (AdvJ by Handic 99 $5 ftS.** c 

DFM Da I a bid at: tiy Di.slc:g spec. ?X\?\\ 1T.4Xd 

Home Acoounis Manager 15*5 14.95 d 

Home Orfica 1*95 1t.7S d 

■Sciperbase LA by Pnr:ns.inn «ptK. I= H llii rj 

Superbaae Slartef 33 95 15.95 d 

Suparscnpr by Precision 69 AS 5B.B5- if 

Uiz.i5r.fLr 64 XL4 96 96 ft* 00 c 

Commodc-rc O Level Subjects 9 US fl.TS I 

Dnnafcd Dunk » Playground MEW 9 95 (jM I 

French Mistress A £ B 17 90 14.50 t 

Get R£&dy Do Head 0<ff^-*l |* lapesl 1 1 10.45 t 

Mr T snritjs (4-3yr5| 9 95 tJO I 

Siar &freher 9 95 a 50 I 

Wordpower [lAyra+l 9 95 §.50 1 



FRE£ COMPUTER XMAS CARD 

<C64 only] 





L.G- J . Adven^ureft 



RKP 2u 



3 Channel E3 Adventures Special 
Amazon (4 disJ.&J ift 
Onigonworl^ (5 disks} '4 

Hilch-HikCf 's Guide to trie Galaxy37 



Hobbir includmg book 

Luciler's Rrj-Slm NF'iSl 

Weyer Ending Siatty N£W 
Red Moon 

S-^iss Family Rooinso* 1 NEW 
Uiiirna HI 

UFIinia IV NEW 
Wishbnnger ov micicom NEW 
Zork Trilogy Special 



C64 AcHon-uames.'Sporls 



14 

14 

6 

14 

19 
62 



as- 

95 
50 
L": 
95 
95 
.95 
96 

00 

.50 

J1.E. 



Co4 Phnh1 SiJtfcUlaiOrs- Wur Gumrj? C64 



Same ol Britain NEW 9 ^5 

Combat L ryi^ttr i. Betile lor Nmdy^ 
Field Of Fire NEW 39 95 

Q«f many lftfls NEW 59 95 

Kennedy Appfoath^ NEW n 
Solo Flight' U 95 

Su&lagic Flight Simulator II 49.95 
Sublogic Flight Simulator ll 39.95 
Thc^trn Europe" 9 95 

Tioars m 1ha- Sncw NEW 19 95 

H7 Flight Simulator iDocsort) 12.95 



C64 Utilil ies>' General 



FASSEM (Assernolarl n &5 

Jn;1pfick Co^P'ler 11 14 9& 

LOGO Special 95 

Machine Code f u1qt i 1 .95 

SIMON'S BASIC Special 43 95 

fsiipinrlypr; fTypiriy 4:ours* |^' 19.95 

While LighSrving" - 9 9E 



CS< Hardware 



SuperskeicrT by Anirog 
Voicemasler oy Anirog |1 or d) 



FJ 50 

35.50 
49.95 
12 75 

ia .?£ 

44.95 
35.95 
SO 
17_25 
10.-45 



12.75 
11.91 
19.95 
12.75 
37-.S0 
17.50 
16.5C 

47.5D 
59.49 



Anirn^i'cri Chn^rm^^ Curd 
Fi^hl Nighr 
Fighting Warner 
Impossible Mission' 
Lrllle COmpuier Peup* 
L&r-da ol MidniglH 
Mercenary 1 ' 
Monopoly" 1 
Racing: D'ctlon Sec' 
Rescue from Fractulus' 
Scrabble 1 

f>py vs Spy 1 Ur II (Inland 

Starion 
Strip Po^er" 

Summer Games I' Cir II" 
Winter Gftmas" 



f>piir:i 
NEW 
NEW 

NEW 

NEW 

NEW 

Caperj 
NEW 
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9.95 
5.95 
9 95 

14 95 
B 95 
995 

12.95 

11.95 
9 95 

12 95 
9.95 
U9L- 
^95 
9 

9 &j 



1E.00 
18.00 
lfelin 
11.50 
22.50 
11.35 
13.95 
■.50 
i 95 

U.00 
55.0D 
32.50 
39.95 

E.5C 

7.5e 
i.5e 

12 95 
7.59 
H !>l> 

11.00 

ft.5e 

11.00 
«.&0 
F1.50 
ft.SD 
fl.SC 
R.5D 



D Thompsons Star Events NEW 

Gull Wirg Vulcan NEW 

Itv.-.i:; !iri 2DDO AD NEW 
The BCSa (F'baH 5Lra.L*gy| 

World Cup . NEW 
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7 95 
5.95 
0JSS 
595 
6 95 



PLUS 4 only 



Buperbase +4 by Precision 



5 95 
5 95 

5,95 
&.95 
5.95 



PLUS 4 



79 95 H9.95 d 



t cassette lap* d dtskelle e- RDM carlrldut Disc Mtralrm aval labk 

HUNDREtfe MORE TITLES AVAILABLE - ALL AT OS COUNT PRICES 
'"MOST £19 PLUS 4 and Ihies availibse - ALL with similar discount 10 054'" 
Please send stamp For our complete lis-1 f slate -which computer) 
Please include 5dp 1ar Post and Packing lor all orders less than £20 Outside UK please include Li 
plus 75p for r^ir-r-. ndri:i nnai item on ail orders Send Cheque. Eurocheque. Sterling money order 

or UK FWnl Order wilh oroV to 



PO Bon 36 
DUNSTABLE 
Beds LUS 2NP 



UK SOFT CENTRE LTD (VC) 



T«lophor>#: 
Q UN STABLE 
(C5SZ) 607929 



YAK'S PROGRESS FOR THE CBM 64 

'Let there be sprites ...'a collection of eight of Jeff M inters hairy classics 
for the '64; 

★ATTACK OF THE MUTANT CAMELS *MATRIX LASER ZONE *HOVER BOVVER 
* REVENGE OF THE MUTANT CAMELS * SHEEP IN SPACE * METAG A LACTIC LLAMAS 
BATTLE AT THE EDGE OF TIME +ANCIPITAL 

IN PRESENTATION BOX WITH J.M.'s HISTORICAL NOTESf - ON DISK £11 .95 ON 2 TAPES £9-45 

COLOURSPACE for the bbc b' 

A great version of this unique software, for BBC owners. 
COLOURSPACE and its predecessor PSYCHEDELIA have been 
described as INTERACTIVE FIREWORKS, the player readily producing 
fantastic lightshows, a wonderful accompaniment to favourite music. 
We've caught the rainbow... on tape £7.95 

GAMES AVAILABLE FROM ALL GOOD COMPUTER RETAILERS OR FROM LLAMASOFT LTD 49 MOUNT PLEASANT TAOLEV 
HANTS TEL. (07356 44731 S.A.E. FOR CATALOGUE & NEWSLETTER THE NATURE OF THE BEAST : 
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PREPARE FOR BATTLE! NO THIS IS NOT 
a quick, trigger-happy game, but a 
sophisticated, thought provoking, 
strategy game which I found highly enter- 
taining and absorbing. 

Vou play either the Allied or German 
Supreme Commander and control the 
fate of Europe in l944 r Vou can change the 
course of history from your own living 
room. 

The game has five different scenarios. 
Each allows you to enter the battle for 
France at a different stage. 

The first part is the battle for 
Normandy, The scene is set, June 1944, 
The war in Europe hangs in the balance. 
Three Elite para troop regiments have 
been dropped in advance and the Allied 
infantry divisions have just landed and 
started moving in land. The Germans try 
to drive you hack into the sea as reinforce- 
ments for both sides begin to arrive. 

Choose which army you wish to 
command, then play a friend or pit your 
wits against the computer You are 
allowed to alter the balance of play 
according to your experience. 

Using a joystick or keyboard for 
control, you first freeze the action to 
allow you time to examine your troops, 
the opposition, survey the countryside 
and decide your strategy. Once you have 
formulated your ptan of action you start 
giving your orders. You can order 
different units to attack, defend or move. 

Will you decide to risk an all out 
offensive or dig in and wait for reinforce- 
ments to arrive? You make all the 
decisions* tap in your orders and watch 
the battle rake place on the screen. But 
keep your eyes peeled as the enemy 
moves around and always be prepared to 
rethink your strategy. 

At any time you may call up any units 
and receive a current status report. How 
many men are left? How experienced are 
they? What is their efficiency level? Do 
they need to be rested for a while? Can 
you spare them? You must decide all 
this. 

As Supreme Commander you can 
never go to sleep because even at night 
the messages keep rolling in: "Attack 
must be halted", "Await further orders", 
"We have captured Paris' 1 , Are supplies 
running out?". However you can freeze 
the action at any time if you are in need of 
refreshment or a stiff drink lo calm your 
nerve endings' I recommend that you 
keep a spare disk handy so the current 
situation can be saved at any time. 




The second part h the race for the 
Rhine. After liberating France the Allies 
rush towards the Rhine to secure the 
German borders, Belgium and Holland, 
A gam there is a short and long variation. 

The scrolling screen allows you to have 
an overall picture of the battle as it 
progresses. Also the computer constantly 
tells you the present date, time and 
weather conditions. 

The graphics are extremely realistic 
and the battle is easy to follow. The sound 
effects make the war come to life - the 
volume level of each attack indicates how 
much damage is being inflicted on the 
opposition. 

Operation Market Garden is the next 
section which allows you to control 
Hitler s crack SS Panzer troops in a last 
desperate bid to split the British and 
American armies and force them hack 
into the sea. Can you succeed where 



Hitter failed? Or will the snowy, wintry 
conditions overcome your offensive? 

The final Crusade for the Battle for 
France is the big one. Start from the 
landing of the troops in Normandy, 
secure a beach head, push the Germans 
backwards as you liberate Paris and then 
race across France and Belgium to the 
German borders- 

This program has many interesting 
features. At any time you can press w i* to 
receive an up-to-date status report on 
how many casualties have been sustained 
by each side and who is currently 
winning, And, at the end of each section, 
you will be awarded a final rank for your 
performance rar.giing from Private to 
Supreme Commander, 

Even if you have no previous 
experience of strategy games, I strongly 
recommend you buy Crusade in Europe - 
you won't be disappointed. 
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THE SPREES 



SBQQTIN' COMPETITION 

A RODEO RI 

Plus a cast ol thousands including cowboys, 
Indians, outlaws and pioneers. 

GET 'WILD WEST' - OUT NOW ON DISK OR CASSETTE 






se order it 



WILD WEST - Commodore 64 Cassette £9.95 Disk £12.95 



R u n eca ste r has donned his 
Lincoln Green outfit to have a 
[closer look at Robin and his | 
merry men in the wilds of 
Sherwood forest 
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herein Ncs the crux of the game. Odd 
bods appear from time to time and some 
of these may be requested to follow 
Robin and lend much needed aid at 
critical moments. 

As the sequence of events is i mporta nt 
it is wise to 'save' 1 your progress at various 
different points - in case you later find 
you need to tackle things in a different 
order. 

Altogether an enjoyable game that 
should keep beginner and expert out of 
mischief and pleasantly frustrated for 
some time. 

Old But Fun 

US Cold has added to its range of adven- 
lures available in the UK by releasing C64 
versions of two games that have been 
around lor some time on other machi nes_ 
The first of these Wizard and the Princess 
was seen on the Atari several years ago 
and shows its age by the simple input 
command analyser. 

The storyline is pretty thin - wicked 
wizard kidnaps fair princess. . .hero 
needed to rescue same! The slightly 
whacky twist is more in the instructions 
than in the game: The wizard as narrator, 
bemoans the fact that previous heroes 
have beaten him and that he hopes to do 
better against you! 

Inputs are expected as just two words - 
verb/noun. In some ways this poses less 
problems to the user irwm some of the 
more modern complex analysers. Pro- 
vid i n fcj yo lj have the right two wo rds . the re 
is no frustration trying to get the order 
and syntax correct! 

Of course getting the right words can 
still take time! The vocabulary in adven- 
ture games is gradually becoming some- 
what of a standard feature these days so 
EXAMINE is part of the player's normal 
armoury. This is one of the slight dif- 
ferences you will notice with Wizard and 
the Princess, Here you must use LOOK, 

You must also literally restrict yourself 
to two words. The program does not 
automatically disregard such words as A, 
TO or THE. It is surprising how even in the 
less complex games today how much 
progress is overlooked! 

The program is available on disk only, 
and uses it all the time. Nearly every input 
command hasthe disk unit whirring away, 
checking something, or reading in new 
data. Each location, has its own graphics, 
these are colourful and very clear but use 
fairly simplistic designs. 

One point that I found slightly 
frustrating was that all words had to be 
entered in full to be recognised. . .lazy, 
that's me! A save game facility is imple- 
mented by using a separate disk {not 
supplied!). As death occurs regutarly 
whilst you suss out the problems before 
you, l hi* is a defmile plus point! 

Text is kept to a fairly low fevel with 
many of the dues occurring within the 



Adventures 



pictures themselves, even if yo u do need a 
little imagination sometimes to associate 
that red blob as a rock! 

Most of (he pu//lcv. once solved, 
make you want to kick yourself for not 
having seen them earlier, . .always a good 
sign in an adventure game. The action is 
subdivided into a number of separate 
scenarios, each of which needs to be 
completed before you can move on lot he 
next. Make sure you have done all that 
can be done before you move on! 

With the low amount of information 
presented as te*l and ihe simple graphics, 
ihe actions of the player would seem to be 
somewhat limited. This may seem to be a 
good thing for beginners butmy feeling is 
that they may become bored and a little 
frustrated, whereas the more 
experienced adventurer wj EE probably 
have a little more "'stamina' and be 
prepared to ferret away at each location 
trying to find the anomaly that is the vital 
clue, 

Wizard arid the Princess is unlikely 
now to challenge the leaders in the 
adventure games world but it presents a 
good challenge to the ptayers' 
observation and use of limited syntax and 
vocabulary. 

Classic Aberration 

The second release from US Gold is 
Ufyss&s and the Golden Flee.ce.. I always 
thought that it was fason that got involved 
with this particular hearth-rug but then 
perhaps there is a copyright problem with 
some of Virgil's descendants! 

This program is presented in a very 
similar manner to that a bove, with limited 
text, simple but descriptive graphics and 
on disk only. The graphics seem to have 
had a little more work done on them and 
the full use of the Commodore's 
colours makes even these cartoon like 
pictures come to fife. 

The story is as you would expect, 
Ulysses must equip his ship and crew. . . 
satl off.,, avoid various lethal hazards,,, 
and return with the fleece, to present to 
the king. 

The initial scenario allows for more 
manoeuvring than Wizard and the 
Princess so begi nner adventurers may feel 
more inclined to persevere. Save your 
position fairly often once you have solved 
the first few pu//les P as death is never far 
away. 

The dangers you will meet are varied, 
ranging from storms at sea to angry gods. 
Your memories of Greek myths may he!p 
a bit but some of the puzzles are quite 
subtle so keep a weather eye open all the 
time,,, observe and observe again. 

Observation Plus 

Whether Hacfcer from Acti vision will go 
down as an adventure or not, lime will 
t&IL It has all the hallmarks to suggest that 



it should, as, for instance, there are no 
instructions. You have to find out what it's 
all about yourself! 

Just a few words could make it more 
interesting to play, though. The feaflet [I 
nearly said instructions!) implied that the 
player has hacked - accidentally - into an 
unknown computer system. From (here 
on in... well, observation and a handy 
paper and pencil are paramount. 

I appeared to be controlling some 
mega -powerful machine, cruising around 
beneath the surface of the earth (what 
for?)- Power is the watchword, power to 
dominate the world - but am I a goody or 
a baddy? Do I assist the machine or foul it 
up and if so, how? 

The system recognises there has been 
a security leak.., and not me either, It 
starts asking awkward questions about 
what has been displayed on the screen a 
few minutes ago, 1 hope you've got a 
photographic memory with lotaf recall. I 
haven't! 

After the fifth or sixth attempt I had to 
call it a night even with paper and pencil 
ready, and willing to note down any perti- 
nent facts. Starling from the beginning 
every time I failed to remember some vital . 
detail and it all became just too much of a 
chore. . . 

If only I knew what it was I was doing 
down there under the earth - other than 
passing rime between awkward 
questions, I shall watch the top 10 charts 
with anticipation and hopefully memory! 

Top 10s 

A nu mber of mags publish I isu of top 10s 7 
these are derived in severa! different 
ways. Some are from particular distri- 
butor's sales so their outlets. Some are 
from inputs from the readers themselves, 
If you sit down and think about it, sales 
could be merely a reflection of how good 
the advertising hype was for that parti- 
cular product and not how good an 
adventure h is! 

What adventures 'turn you on7 My 
top 10 would include the following; The 
Zorfc Trilogy by infocom, severa f of the 
Level Nine adventures, fxodus; Ultima HI 
from US Gold, The Hobbit by Melbourne 
Hou>£\ one or two from Adventure [ ni e ^ - 
national, Witch's Cauldron by Mikro- 
Gen, The lords of Midnight from Beyond, 
something from Interceptor Micros and 
for pure wonder of animation - 
Impossible Mission from US Gold. 

Yes,, I know that gives us more than 10 
but which would you choose? Write in 
and let rne know, perhaps fm missing oui 
on something - or my memory is failing! 
Make sure you address any letters to 
Runecaster p p Your Commodore etc. The 
editor has enough correspondence to 
open without giving him any extra! 
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LAST MONTH I LOOKED AT THE MU5I- 
cal software available for the C64 - the 
computer equivalent to a Christmas 
stocking drum set. This month, I will 
describe a non-messy approach to paint 
boxes. Those of you with children will 
have discovered the never ending appeal 
of pens, paint and colouring books. The 
main problem, however, is the mess 
generated. I shall not recount the number 
of times I've found felt tip pen stains on 
my children's bedding! 

As with the musical packages, there are 
a wide range of products which cater for 
all sizes of purse. These range from the 
very cheap and simple software to more 
expensive software/hardware packages. 
The majority of the packages that I will 
describe are drawing programs. Two 
however are rather more Hke languages 
or Basic extensions. 

There are two basic ways of creating 
graphics on theCG4 andC-16. First we can 
build up pictures from the normal 
character set or from redefined 
characters Only the Rolf Harris drawing 
program uses this approach. The second 
method is to use bit mapped mode. In this 
mode, individual pixels can be altered 
allowing the creation of complex curves 
and other shapes. Bit mapping is available 
in two modes. A high resolution mode 
allows only two colours m any one 
character space but permits highly 
detailed work. Multicolour mode sup- 
ports four colours in any character space 
but gives slightly coarser results. Both 
have their uses and it s up to you to 
choose. 

Since most of the sketching packages 
use the same or similar set of commands, I 
have compared them in the table and will 
only mention their peculiarities or useful 
features. 

You may notice from the table that 
there is a core of commands which is 
common to most of the software. All 
programs, for instance, allow the drawing 
of dots, lines and circles. This is hardly 
surprising since these form the 
foundation for any sketch. 

Before going into too much detail, I 
had better brief ly describe the items listed 
in the table. 

Mode relates to either high resolution or 
multicolour. 

Points is a command for the control of 
individual pixels. 

Line allows the drawing of a line between 
two specified points. 



Rusk 



Rays involves the drawi ng of a number of 
lines, all with one end starting at the same 
point. 

Box relates to the drawing of a quad- 
rilateral by defining two opposite corners. 
Circle as implied by its name draws a circle 
of specified size and position. 
Ellipse is similar to circle and allows the 
drawing of elliptical shapes, 
Arc allows the drawing of curves, 
Fill/Paint colours in a drawn area in a 
specified solid colour. 
Pattern fill is the same as fill but allows 
patterns. 

Air Brush gives a sequence of controlled 
random dots and is useful for shading. 
Screens; many packages provide more 
than one drawing area. This is useful fqr 
the copying and overlaying of designs. 
Copy area copies a specified area of 
design to another area. 
Move area moves a specified area. 
Zoom magnifies an area of design to allow 
detailed drawing. 

Oops alSows you to correct errors or 

accidents made during drawing. 

Brushy apart from providing thin lines, 

many packages provide patterned 

brushes for complex effects. 

Mirror provides the means of making 

multiple drawings and kaleidoscope 

effects. 

Text prints words on the picture. 

Hard copy permits you to dump your 

drawing to a printer. 

Save/load means that you can save your 

masterpiece on disk or casseite. 



Control; many packages use joystick or 
keyboard control 

Using the table and these brief comments, 
you can see how useful the packages are. 

Three packages - Koala Pad, Super 
Sketch ^nd Magic Mouse use hardware 
devices. The first two use drawing pads or 
t a b let s a n d t h e I after a mouse. As a co n se- 
quence, they are quite expensive, Magic 
Mouse is a wider based utility and has 
weaker software, ffoa/a Pad and Super 
Sketch are both very good products 
although Super Sketch is the better of 
the two- ' 

Screen Graphics is a Basic extension 
and as such works very well. Designer's 
Pencff uses a language similar to LOCO 
and is a suitable means of introducing 
children to programming. 

Of the high resolution packages, 
Panorama and DoodfJe are probably the 
most powerful. Both have great flexibility 
and are simple to use. 

For the younger chitdren, there are 
two packages available. The Rolf Harris 
package is easy to use and allows the 
building up of designs using the Com- 
modore character set. In spite of this 
apparent limitation, the results possible 
are excellent - particularly in the C-1G 
version. 

Ebury Software has a program called 
Shape Games. This product is part of the 
Mr T series and allows the creation of 
designs using the basic shapes, A second 
program called /igsaws introduces the 
child to the basic shapes and encourages 
him to place (he shapes in the correct 
portion on the screen. 
Publishers 

Super Sketch (£49.95): Anirog, Unit 10, 
Victoria Industrial Park, Victoria Rd, 
Dartford DAI 5AJ 

Koala Pad {£99.95): Audiogenic, PO Box 
86, Reading, Berks 

Paintbox (£9-95 both C64 and C-16); 

Audiogenic, 39 Suttons Industrial Park, 

London Rd„ Reading 

Panorama (£17.95): Curran Buildings, 101 

St James Rd p Glasgow 

Paint Pic : Kuma Computers, Unit 12, 

Horseshoe Park, Pang bourne, Berks 

Doodle (£14.95); Quicksilva, 222 Regent 

St, London W1 

Rolf Harris (both C64 and C-16): Com- 
modore, 1 Hunters Rd B Weldon, Corby 
NN17 1QX 

Magic Mouse (£59.95)- Connexions, SMC 
Supplies, 11 Western Parade, Great North 
Rd, Barnett, Herts 

Mr T Shape Games (£9.95): Ebury 
Software, National Magazine House, 72 
Broad wick St, London W1V 2BP 
Designer's Pencil (£11.99): Activision, 15 
Harley House, Marylebone Rd, London 
NW1 
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M = Mediuro-rei 
V = Vh 
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• COMMODO RE 64 ♦ TRANSFER ALL MAJOR TURBOS •AUTOMATIC • NO USER KNOWLEDGE 

1 1 LOOK AT DOSOFT'S NEW OFFERINGS 
s AND SEE WHAT'S IN THEM FOR YOU 



MegaTransfer Disk 

Our tumpliTe follrr Uswi of E3jpe Ki di^k 
LfJrlgfcr utilities tovcr^ alt ihe major cufhn 

iKJEnhLruasism pLnLfch^ri|.x- 1< Kjulcna. and! 
LndU ULuiil rtiULiries furuilusunl Jtudcrs. 

• Sim; inLorpurjCL-s J'JJ>KL s I imi^ 
priiL-e £-1 1 ) f*jr \TC3ur Jiunditrd load tapt 1 
c^ilUxHtin • All I ttn9fo~i& automatic 

• NospcL ial harttwiinc.' <u umt kn^wk J^f 
required * Efficient use of disk space 

• 1 1 .1 n> le 1 1 l i I pn ^Trulls rt-kiaJ indt pt a niJtnth 

• Mvjv.il'rjr.i'^'.T l>i-*-k v, U\ iranHJlrrj^r<)|jajmj 
whkh NO oeIht utility wiHIiandk- * An 
e.^niial punthasc E^wi"tcL>nfusc Mt-Kalhuis-rer 
p, ilh similar 

whklri haHTserere-ly £ "I ^ 
limi(t(tcjptfiililit> 3b 1 / 

MegaUtility Disk 



*The best transfer utility of the lot' 

Your 64 




Disk to Tape Plus 

A \ r ernatiLccf>llectloTiol'"i Ji>k lc.i-liHpe ruutines 
for Miijtle and mult ip-an pn^^rani^ Fi^aruHng 
nut rtt w iapt lurtm loiiJer with Visible 
Screen Ltnds,tripey l>»ndcf • Automaik- 
disk to tape * Outputs pm^m sen loans to 
Upe jlh thei 1 Irud fmm dink # SclMi>-cdisk 
lo lape transfer with or wichouc tK^loader 
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* l 3 nilV^kinal version available — includes 
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McgaTape 



A handy collccfLon of utilities to make rhc 
best ufyour 1541 find 64, Very fast. \tn,' 
convL'n ieni • Alphaljoajd I >iMt LLi rhc 1 
Loader Load your programmes at <ryer 
Kft H limes chf mjrma] fate. Bjcample: lt¥} 
blocks. Surmai Hpt^ed 1^(3 hcl oii^Ls. Wi|h 
Al|.tfi;Lki;ui juM W seconds. • Fast Copy 
Backup a whole d^k in pi.|s,i 1 miontcs. 
Nol lortwaviJv protected cojnmf Pt ial ilwka 
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(wen - pni^rarn Ln ihkh Ad cm Imho^ l5lilckrJCK>l FY 2 QEE 

Frofessional Disk to Tape and MeRaTaoe L'K po^Upe included, liunjpe add "^p. 
ac < mh $5 5.9^ (Mrlftlc disk >. Overseas add Jb I for ai rmni] . 



AND SAVE MONEY TOO! 



SAVF.r^AVE! save? ht-n you n\v. iw*i How to get your Di jSi jitwan: 



An tsuisiartdiriij! new lape-ti>-Tape utllitv Yik 
last Imdinp. pi t t^eama # f '.\ t. i. t- L-f^ die 
niajnr loading syslcms • Vtsexira hjtr\Uv;irf 
ret|Udfe<l * Alh^.nj need is aCA^mmodore (v'i 
and i>ne tape tleck * Sq uot knowledge 
required • IrajisJerred prx^ramsloatJ 
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£950 
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• FAST DISK UTILITIES • LOADERS • 3 M1N DISK COPY • FAST DISK FILE COPY • FAST FORMAT • 



Eric Doyle reviews Robcom's 



Tur bo 50 cartridge and finds 



out how versatile it is. 




ONE AREA WHERE CARTRIDGES HAVE 
proved their worth is as utility/ Basic 
extension units. Robocom's Turbo Series 
of cartridges falls very firmly into this 
category adding toolkit Basic commands; 
disk," cassette, printer control systems and 
a machine code monitor The unit also 
has a very useful soft reset button which 
can get the unwary programmer out of 
some very sticky situations. 

The cartridge which 1 have been using 
is the Turbo 50 which derives its name 
from t h e f a st d i s k o r cassette load and save 
commands. The disk turbo boasts an 
increase of five times normal loading 
speed and the cassette clocks in at 10 
times normal speed. This was the point at 
which I discovered that, although my disk 
drive worked tolerably well at normal 
speed p the turbo speed was too much and 
misleads occurred. A tape head align- 
ment tape is provided with the package so 
I had no problems there, it's a pity that a 
similar facility was not provided for disk 
drives. Fortunately I have access to an 
alternative 1541 which proved man 
enough for the job. At least this cartridge 
merely supplements ihe existing 
commands which can still be accessed by 
using standard syntax so my old drive was 
still usable at normal speed 

The best addition is the MERGE 
command which offers a simple way to 
assemble prepared subroutines into a 
program already in memory, but the 
COPY commands come a close second, 
simplifying transfer of programs to and 
from disk, turbo tape or normal speed 
tape. Although a small point, it would be 
nice if the producers of turbo tape 
systems would include a boot program 
which wou Id allow turbo tapes to load on 
any system without the cartridge. This 
would limit inconvenience if the cartridge 
is damaged in any way. 

Another niggle is the fact that FILE 
NOT FOUND is replaced with the 
message LOAD ERROR which caused me 
a little confusion. 

The cartridge also adds toolkit 
commands such as auto numbering, 
selective renumbering and deletion of 
program lines. Added to this are three 
very useful commands: PL I ST P TRACCE 
and FIND, The firsi lists the current 
program to the screen one page at a time 
a nd TRACE displays the current line in full 
at the top of the screen as the program 
slowly runs. FIND will locate a variable, 
command word or string wherever it lies 
in program memory and list the relevant 
lines to the screen, 

Unfortunately, TRACE must either be 
used throughout the program or be used 




to run a small section which uses no 
variables. This is because using TRACE is 
like using RUN - all stored variables are 
cleared. It would have been better to 
devise a system where the trace auto- 
matically takes over from the normal run 
speed at a specified line. 

HELP is also a debugging command 
which will automatically list a line in 
which an error has occurred and try to 
indicate the fault. If more serious 
problems occur and the computer 
crashes it is a simple matter to press the 
reset button and use OLD to restore the 
program in memory This command can 
also be used if you accidentally NEW a 
program. 

Other commands allow conversions 
between HEX and DEC numerical systems, 
cause all the keys to REPeat, turn off the 
activated function keys, switch out the 
cartridge, set the border and screen 
colours, SHOW all the commands 
available or RESET the computer, 

Printer commands allow Centronics 
printers to be driven by the 64 and listing 
of programs is achieved by using the 
CENT command to select the correct 
mode and then using normal syntax to 
open the file and LIST. Two of these 



mode* cause the special characters {for 
colour, cursor positioning etc} to be 
printed out in a more readable form r 
similar to the listings in this magazine. 

The final section held within this 
amazing little package is the machine 
code monitor which must be transferred 
into memory by typing MON followed by 
the Hex location. The location can lie 
anywhere between $0900 and S9FFF but if 
SC000 to SCFFF is preferred this can be 
done by dumping the monitor into any 
part of memory, switching off the cart- 
ridge using QUIT (because this occupies 
the area of memory we wish to use) 
entering the SYS command to activate the 
monitor and then using the Origin 
command to transfer it up to $C00Q. 

The monitor itself has no surprises in 
store. Assembly, disassembly, trace, 
relocation, ASCII screen dumps and 
searches are all catered for, as well as disk 
commands. 

The package of a toolkit/monitor with 
turbo commands and an azimuth 
alignment tape offers good value for 
money and I particularly like the fact that 
the turbo is optional. Now how about a 
disk alignment program on a turbo 
cartridge? 



In a new series, Daryl 



Bowers shows you the 



techniques for writing 




RIGHT, STOP LIJLY I LICKING 
through this magazine and get 
typing! I'm going to show you 
how lo put together an arcade 
game piece by piece, a section 
in each issue of the mag. Each 
part will add to the original 
until the game is complete. 

This is not a lesson in how to 
program in machine code - 
there are several good books 
available - and if it was r I would 
need the whole magazine for 
12 months, Instead, it shows the 
application of Machine Code 
on the C64, and how to 
approach the creation of an 
entertaining masterpiece! The 
routines that follow can be 
taken from this game and used 
in any of your own. 

To give you an idea of the 
complexity of the game, it took 
about a week to write and 
debug - so see what can be 
achieved with relatively little 
work. 

The Came 

You play the part of a poor, 
helpless giant frog! There 
you are hopping down the 
road, minding your own busi- 
ness, when suddenly you find 
yourself being chased by a mad 
Frenchman on a bicycle, 
hoping to catch some dinner! 
To make matters worse, you are 
feeling pretty tired and there 
are pitifully few juicy flies 
about - and, while you're 
catching one. you have got to 
watch out for low flying birds. 

Oh! and don't forget to 
avoid the puddles! They make 
jumping very hard work. 

The First Part 

In this first 'building block', I 
have provided the sprite data 
for the frog and an input 
program that will be used in 
future parts. 

Type in the basic program, 
and enter the start address: 
12AO0. There are 512 bytes of 
sprite data, and the checksums 
are at the end of each line. If 





10 REM HEX LOADER 
26 REM 

30 INPUT "ST RET ADDRESS 1 ' ; ft 
40 INPUT "HO. OF BYTES ";N 
50 FOR F-ft TO fl+N-1 STEP S 
6& CH=9 

73 PRINT F; ; INPUT 11 = " ; H* 

89 IF Hf= lp 999 Jl THEN F=F-3 GOTO 70 

90 IF LEN(H$>Ol6 THEN 70 
100 FOR 1=0 TO 7 

110 X=RSC<MID*CH*.. 1*2+1, l)) 
120 Y=ftSC(MIE$(H*, I #2+2, 1>> 
130 X*X-48:IF X>9 THEN iMM? 
140 v=V-48 IF Y>9 THEN Y-Y-7 
150 POKE F*|, H*1G+Y ; CH=CH+X*1S+Y 
160 NEXT I 

170 PRINT" ";CH 
190 NEXT F 

20S INPUT "FILE NAME M ■ Fi 

210 FOR 1=1 TO LEN<F*> POKE 39999+1 , flSCCNIBtCF*, I , 1 >>: NEXT 
220 POKE 780- B- POKE 781, 8- POKE 782,1 
230 SYS 65466 

240 POKE 780, LEMCF*>- POKE 781,64 
250 POKE 782,156 SYS 65469 

260 POKE 252,fi-C256*INT(R/256>) -P0KE253, INT^fl/256) :P0KE 788,252 
276 POKE 731, F-C256* INT CF/256)) POKE 782 j INT(F/256> : SYS 6545(5 



you make a mistake type 999 
and retype the last line. Save 
the data under the name 
'FROGDAT\ (If using tape 
change line 220 to read: POKE 
790,1: POKE 781,1 etc), 

The Code 

OK, now you've got the data in 
for the jolly hopping frog, it s 
time to look at the program. 
You will, of course, need an 
assembler, and if you haven't 
got one already you can type in 



Maeh 1 which started in the 
November issue. 

In this section we hav^ 
some mind-boggling routines, 
starting with the routine to 
print the frog: TRFROC. The 
variable 'stage' holds the 
current position in the X and Y 
co-ordinate table: 'XTAB', This 
table governs the relative 
positions of the <wo sprites 
which go to make up the frog. 
There are two types of jump, 
high and low, and this is 



indicated by a one or zero in 
the variable 'jUMPTYPE'. One 
last table is used, J 5PTAB\ 
which indicates which sprite 
definitions are used and at 
what point in the jump. 

The X register is used to 
index into the tables and 
retrieve the current values. (To 
see what each of these values 
does, it is helpful to look at 
pages 320 to 334 of the Program- 
mer's Reference Guide)* 
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10 
20 
30 
40 

50 VftRS 
60 XTAB1 

70 

60 XTAG2 
?C 

00 

to 

20 ytab: 

30 

40 STAGE 
30 XTAB1B 
60 
70 

so mm 

190 
200 

210 YTAB1B 

220 
230 

210 YTAB2B 
25 p 
260 

270 SPTAB 
2B0 

290 SPTAB 2 

300 

310 TEHP1 
320 DELAY 
330 RESTORE! 
340 REST0RE2 
350 C0UAB 
360 RDTAB 
370 
3B0 

390 CLOUD 1 
400 CLOUD 2 

410 CLQUD3 



.ORG 

i 

i 

.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 

■ BYTE 
.BYTE 
.BYTE 

■ BYTE 

■ BYTE 
.BYTE 

.BYTE 
.BYTE 
.BYTE 

■ BYTE 

■ BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 

■ BYTE 
.BYTE 



184,184,184, 
B4, 194,184 
36,136,136, 
36,136,136, 

24,122,124, 

56,156,156, 
30, 126, 130 



1B4, 194,184', 

lB4 f lB4,lS4, 

136, 136, 136 

136,140,140, 

156,134,132, 

126,156,156, 

156,156,154, 

132,150,150, 



104,164! 
136,136 
140, J40 

130, 12B 
156,156 
152, 
150, 150 



84,194, 

184,104, 
B4,1B4, 

36,136, 
36,136, 
36,136, 
56,156, 
26,124, 
12,114, 
56,156, 
48,146, 
14, U6, 
00,200, 
206,206, 
200,200, 
204,204, 

i 

255 

200 

1,1,1,1,1, 4,4,4,4, 4, 0,5,0,0,0,0, 0,1,1,1,0,0,0,0,5 

160, 160,160, 140, 160, 160, 160,160, 160, !i0.32, 32, 3: 

32, 32, 32, 32, 32,32, 32, 160, 160, 160. 160. 160, 140. 160 

140,160,160,32,32,32,32,32,32,32,32,32,32 

32,32,171,171,171,171,171,171,171,32,32 

32,171,171,171,171,171,171,171,171,171,32 

171,171,171,171,171,171,171,171,171,171,171 



184,164.184, 
194,164,184, 
1B4,1B4 P 1B4, 

136,136,136, 

136,136,136, 

136,136,140, 

156,156,134, 

122,120,118, 

119,124,156, 

156,156,156, 

144,142,120, 

120,124,150, 

200,200,202, 

206,206 

200,200,202, 

204,204,204, 



1B4, 194,184 
194,184,194 
184,184,184 
136,136,136 
136,136,136 
140,140,140 

132,130,128 
116,114,11: 

156,156,154 
154.152,150 
118,114,114 
150,150,150 

202,202,202,204,204,204,204 

202,202,202,202,202,202,202 
204,204,204,206,206,206,206 



The second awe-inspiringly 
complicated routine (try saying 
that 10 times quickly!) is 
'MVFROG\ which if you 
haven't guessed , moves the 
frogl When jumping, a 
different speed is used 
between movements in order 
to make the long jump longer, 
and the two values of delay are 
stored in 'RESTORE1' and 
'RESTORE2'. At this stage, 
however, this difference is 
irrelevant because everything 
is happening too quickly, and 
will continue to do so until we 
have introduced some more 
routines. 

This routine follows the 
steps shown in FLOWCHARTS 
The variable 'NXTJUMP' 
contains the type of jump to be 
introduced next, and this will 
be altered when the joystick 
routines are added. 

Finally, the last routine 
'INIT J which sets up various 
parameters for the game, This 
routine is called whenever the 
game starts, and is self 
explanatory. 

The variables at the start of 
the listing are all the variables 
required for the whole game, 
therefore in future we shall 
have room for more routines. 
In the next part we shall 
introduce a multi-purpose 
raster interrupt handling 
routine, and more routines 
with long names. 

Now that you have got the 
code in, it's time to try it out. 
Assemble it and find out the 
address of 'START'. This is the 
start of the program, and 
should be $2329 (9001} if you've 
typed in the variables and 
tables correctly. If not check 
them over again. Reset the 
machine and load in your 
object code (assembled source 
code). Now load in your frog 
data - FROGDAT - and SYS 
9001. Bingo! (Don't tell me it 
doesn't work - I wrote it and it 
does. ., so check your source 
code, dummy.) 

For further information on 
Machine code and the C64 I 
suggest Programming the 6502 
by Rodney Zaks (I know it costs 
a tenner, but I assure you it's 
worth it if you're serious), and a 
Programmer s Reference 
Guide is pretty essential - (I 
never knew there was so much 
in it!). 



Now get typing. 



ft 



420 

430 BLCNGi 

440 

450 

460 

470 

490 BLDN&2 

490 

500 

510 

525 

530 

540 

550 

540 
570 

710 BLDNGTAB 

720 

730 

740 

750 

760 

770 

780 CLIOLNT 
790 CLSPEED 
BOO JUHPTYPE 

sio mtjump 

820 J DY STATUS 
830 BLDN&STAEE 
840 BLDNETYPE 
050 BLDN&PDS 
B60 MVLQQP 
B70 STATl 
BSO STAT2 
B9Q CRATER 
900 RDTYPE 
910 RDTYPE2 
920 CRATED EL 
930 C RATED EL2 
940 RAND TAB 
950 

m 

970 
9 BO 
990 

1000 RANDTAB3 

1010 

1020 

1030 

1040 RANBPQS 
1050 FRENCH 
1060 FRENCH2 
1070 FftSPPT 
1080 FRDEL 
1090 BIKEMV 
1100 
1110 

1120 BIKEPQ5 



I 



BYTE 
BYTE 
BYTE 
BYTE 



.BYTE 
.BYTE 
.BYTE 

i 

! 

! 

i 



i 

! 
J 



BYTE 

BYTE 
BYTE 
BYTE 
BYTE 



BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 



77 "7 7 "7T T1 T) 7*} (AA *1 7^ 

lflO,*AO, *A0, tfiO, IflO, *AO f IfiO, f A0.32 

IA0,91,*A0,9l,*A0,9l,lAO,9!,$A0,32 

IAO.tAO,32,*A0,*A0 t lAO s *A0,IAQ,tAO,J2 

32,1A0, 32, $A0, 32, 32, 32.32,32,32 
32,*A0,32,tA0,32,32,32,!2,32,32 
* AO , SAO, I AO, $ AO, IAO, I AO, IAO , IAO, f AO, 32 
I AO , IAO , IAO, 4A0, IAO , f AO, SAO , 32, IAO, 32 



■BYTE 0,0,1,0,0,2,0,0,0,2,1,0,0,2,1,2,0,0,2,1.0,255 



1 
2 

0 
0 

3 
0 

0 
0 
1 




METERS i 00000 
: 00000 



: 3 
CQOJ) : 99 



10 

0 

5 

[0 



0,0, 1.0, 0,0,0, 1,0, 0,1, 0,0, 0,0,1,0,0, 0,0.0 

0,0,0,0,1,0,0,0,1,0,0,1,0,0,0,0,0,1,0,0,0 
0,1,0,0,0,0,1,0.0,0,0,1,0,0,0,0,0,0,0,1,0 

0,0, 0,1, 0,0, 0,0, 0,1 ,0,0,1,0,0,:,^ 0,0,0,! 
0,1,0,0,0,0,1,0,0,0,0,1,0,0,0,0,0,0,0,1,0 

0,0,0,1,0,0,0,0,0,1,0,0,1,0,0,1,0,0,0,0,: 

0,1,0.0,0.0,1,0,0,0,0,1,0,0,0,0,0.0,0,1,0 

o,o,o,i,o t o,o,o,o,i,o,o,i,o,o,i,o,o,e,o,: 

0,1,0,0,0,0,1,0,0,0,0,1,0,0,0,0,0,0,0,1,0 

0,0,0, 1,0,0, 0,0,0,1,0,0,!, 0,0,1, 0,0,0,0,1 
0 

80,60,108,74 

20,0,40,14 

211 

10 

IFF.E 
BO 

1,65, 

0 



0,0,1 

0,1 
553 

0,1 
255 
C i j 

- -■ - 

A 1 

- H - 



, BO, 0,70,70,1, 50. 90, IFF. 55,90, 1,55, 90, IFF, BO 
0,IFF,40,90 r O, 70,50,1 ,50,80, IFE 



1130 filKEDEL 


. BYTE 10 


1140 BIKEDIS 


.BYTE 10 


1150 FLYDEL 


.BYTE 1 


1160 FLYXHI 


.BYTE 1 


1170 FLYILO 


. BYTE 255 


HBO FLYMOVE 


.BYTE 1 


1190 FLYSPD 


. BYTE 38 


1200 HIN6FLY 


. BYTE 1 


1210 FLYHDEL 


. BYTE 1 


1224 MINGBflD 


.BYTE 1 


T230 BRDHDEL 


. BYTE 1 


1240 BRODEL 


. BYTE 1 


1250 BR Oil HI 


. BYTE 1 


1260 BRDXLQ 


. BYTE 255 


1270 BRDHBVE 


. BYTE 1 


1280 BRDSPD 


.BYTE 15 


1290 FLYPBS 


. BYTE 0 


1300 BRDPOS 


.BYTE 0 

1*1 lb V 


1310 LIVES 


.BYTE *V 

1 If I 1 La tl 


1320 FOOD 

* Vita V 1 h#W If 


*BYTE *W 

■» 0 \ 1 L 71 


1330 METERS 


■ D T 1 L v v vv v 


1340 SCORE 


BYTE 'MAtHM 

■011 l V vVUv 


1350 MET DEL 


■ BYTE 10 


1360 BETBPD 


BYTE 3 


1370 NETDEL2 


■ £■ 1 1 L 1 


1380 DED 


.BYTE 0 

■■»lt V 


1390 ONLY 


.BYTE 0 


1400 ADDED EL 


.BYTE 1 


1410 TABIK 


-BYTE 10.10.10 


1420 N3TTHUH 


■BYTE 1 


1430 TABHOV 




1470 START 




14 BO 


JSR INIT 


1490 


; 


1500 MLQOP 


1510 


; MAIN LOOP 


1520 


J 

■ 


1530 


I 

ij 


1540 


JSR PRFR06 


1550 


JSR HVFRDE 


1590 


JMP MLOOP 


1660 PRFR06 




1690 


LDA JUHPTYPE 


1700 


BNE BIB 


1710 


LDX STAGE 


1720 


LDA XTABl.X 

» » m mill Mf (In 


1730 


STA tDOOO 


1740 


1 flfl rTflB7 jf 
ipvn a r pi i? 4.| a 


1750 


STfl ID002 


1740 


LDA YTABl.Jf 


1770 


STfl tDOfll 


1780 


LDA YTAB2,X 


1790 


STA ID003 


1B00 DEFSET 




1B10 


! 


1320 


LDA SPTAB,)! 


1630 


STA I07FB 
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1840 


TAJ! 


laso 


wx 


IB tO 


STX $07 F9 


1B70 


i 


IBBO 


FJS 

■ 


1990 

1900 BIG 


LDX STAGE 


1910 


LDA XTAB1BJ 


1920 


STA $D0OQ 


1930 


ldp mm j 


1940 


STA ID002 


1950 


IDA YTAB1M 


I960 


STA $0001 


1970 


LDA YTAB2B,X 


1980 


STA 1D003 


1990 


L0A SPTAB2, X 


2000 


STA 107FB 


2010 


TAX 


2020 


m 


2030 


STX 107F9 


2040 


■ 

t 


2050 


RTS 


2040 


■ 


2140 HVFROE 


DEC DELAY 


2150 


BNE Ell 


2140 


INC STAGE 


2170 


LDX STAGE 


2190 


LDA JLJHPTYPE 


2190 


BNE LAR6E2 


2200 


LDA RESTORE 1 


2210 


STA DELAY 


2220 


CPI 116 


2230 


BNE EU 


2240 


J HP RESET 


2250 LARGE 2 




2260 


LDA REST0RE2 


2270 


STA DELAY 


2290 


CPX 124 


2290 


BNE EX! 


2300 RESET 


LDX 10 


2310 


STX STAGE 


2320 


LDA NXTJUHP 


2330 


STA JUKPTYPE 


2340 


STX NXTJUNP 


2350 HI 




2340 


RTS 


2500 IH1T 




2510 


■ 

r 


2520 


; INITIALISE 


STATUS 




2530 


i SPRITE COLD 


2540 

mm mm r m* 




2550 


LDA 15 


2560 


STA $0027 


2570 


STA 1D026 


2580 


LDA tD 


2590 


STA tDO 26 


2600 


LDA tl 



LABEL 



MVf KOG 



FLOWCHART 1 
f START 1 



DECREASE 
'DELAY J 



NO 





YES 




INCREASE 
STAGE' 








RESET 



RESET 
r STAGE r TO* 


| 


r 


SET 
JUMP 


NEXT 
TYPE 



CXI ([ 



END 



2610 
2620 
2630 
2640 
2450 
2460 
2670 
2690 



2700 
2710 



STA $0025 
LDA 46 
STA 10029 
LDA 40 
STA 4D02A 
STA ID 020 
STA ID02D 
LDA 12 
STA tD02C 

} 

j ENABLE SPRITES 



2730 

2740 
2790 

2790 



2910 
2820 
2930 
2B40 
2950 
2860 



2990 

2900 LDQP2 
2910 



LDA IfFF 

STA 10015 



LDA 1167 

STA tDOlC 
■ 

; SPRITE EXPAND 
1 

LDA 143 
STA $001 D 
STA $D017 

i 

LDX 4100 
LDA i$20 



2920 


STA $0400,7 




2930 


STA $0500, X 




2940 


STA $0600,1 




2950 


STA $04F7 f X 




2940 


SEX 




2970 


BNE LO0P2 




2990 


; 




2990 


; SET UP SCREEN COLOURS 


3000 


i 

i 




3010 


i^un if yv 




3020 


3 1 n t" V 




3030 


1 TTfl it HQ 
Llm ITUtJ 




3040 


qtj tcr 
am IrL 




3050 






3060 L0DP3 






3070 


LiiT nit 




3080 


LDA CQLTflB, i 




3090 L0DP4 
3100 


STR (lrB) f T 




3110 


nr. v 




3120 


nor l nriDA 




3130 


r II A ten 




3140 


LLL 




3150 






31A0 


u 1 n ?r P 




3170 

IF ■ P Y 


LUH IrL 




31 BO 






3190 


3 1 T4 Tr L 




3200 


riii 

in a 




. 3210 


TP* 17^ 




3220 


hwf r nriPT 

DP1L LUU~J 




3230 


i 

! 




3240 


; SET UP ROAD 




3250 


i 




3240 


LDY l$27 




3270 LOOPS 






32S0 


LDA RDTAB,Y 




3290 


STA $06D0,Y 




3300 


DEY 




3310 


BPL LOOPS 






i 
1 






iORfli CLOUD 5 




■j y 


■ 

i 






LDX 110 




i HArt i rtnPfl 






3370 


LDA CL0U01.X 






STA 1044, t 




3390 


LDA CLOUD 2 J 




3400 


STA 1104, X 




3410 


LDA CL0U03,X 




3420 

3430 


STA 1144, K 
DCI 




3440 


BPL LOOPS 




3+50 


* 
1 




3440 


1 




3470 


RTS 




3480 FINISH 






3490 


.ENO 


■ 



Games Programming 



12808 
12816 
12824 
12332 
12840 
12S43 
12356 
1 64 
12872 
12880 
12885 
12896 
12304 
12312 
1 2320 
12928 
1 2336 
12944 
12352 
12360 
12968 
12976 
1 2384 
12992 

1 30@0 

13003 
13016 
13024 
13832 
136 



13048 



: 0000000000000000 
: 0000000000000000 
: 0000000089 0002fl0 

« 02RR68RRRflERfiflRfil 
: BFRRRRRSFRRRR8RE 
; RRR0RERRR0EBRR80 
: RBRR00RRRR00C00R 
: 00R09R00R80R8002 

: 0000000000000000 
: 0000000000000000 

: 0000000000000000 
: 000002Ejf0009flirii;iflfl 

: 2R00002F000S2R00 
; 002R00002R00000F 

: 00002R0000RR0000 
: RF0000RR0000RR02 
: 0000300902R00RRR 
i 682 R R RER2RRR BFR R 
■ RRR8RRRRR0RRfifl80 
: RRRR00RRR800RRRS 
; 00RRR800R80800R0 

: 0890R00800fl00R00 
: R00R00R000008900 

: 0080000080000002 
: 0000020000020000 
: 0200000200000209 
■ S00200000R00000R 

; 00009R00002R0000 
: RR00.02ftR000RR300 
'■riSmmS 00008000 

0280000200000200 
: 0002000002000002 




EXPERIENCE 




The SIEL range ot computer music hardware 
and soflware can lurn your Commodore 
64/128 into a synthesizer, home entertain- 
ment keyboard or MIDI controller. 

The SIEL CMK 49 allows you complete 
control over the CBM 64's SID chip while the 
SIEL Sound Buggy lets you control an 
entirely new sound chip for a more superior 
sound! 

All SiEL instruments- may be added lo with 
new soflwace or hardware, both the CMK 49 
and Sound Buggy can have a MIDI interface 
conned inn which allows you to control other 
keyboards and synthesizers. 

Just expand your system when you want to] 

Playing Keyboards 

Hot off the presses, this booh takes you 
gently through playing keyboards hke the 
Sound Buggy w/CMK 49. Written by Roger 
Evans and Vince Hill, the r>0Ok comes 
complete with lols of easy lessons, pfaymg 
hints and music including Rashdance and 
Hello. You can also use the book wtth a 
tuition cassette making your learning even 
simpler. 



CH 


: 9 


13056 


CH 


: 0 


13064 


CH 


: 295 


13072 


UH 


: 1 196" 


13039 


CH 


: 1451 


13S88 


CH 


: 1367 


13936 


CH 


: SS3 


13194 


L,H 


- 473 


13112 


CH 


■ 9 


13120 


CH 


: y 


13128 


,— -j i 


► 9 


13136 


CH 


1 2 


13144 
13152 


t~- 1 1 
CH 


IJI 


CH 




13l£fl 


CH 


212 


13163 


, — . i ■ 
CH 

CH 


517 


13176 


470 


13134 


Ln 


1 123 


1 '-3 1 ~ 


UH 


1396 


1328*? 


lh 


iy 16 


13208 


L-H ■ 


674 


13216 


CH i 


346 


13224 


CH : 


458 


13232 


CH : 


258 


13240 


CH - 


4 


13248 


CH : 


6 


13256 


CH ! 


22 


13264 


CH : 


52 


13272 


CH : 


529 


13230 


CH : 


466 


13238 


CH ' 


134 


13296 


CH : 


b 


13364 



: 0000800fl82H02Rflfl 
6S2flflHEflflflHHBFflfi 
flRRSRflFlfifi0flflfifl80 

0000280000289000 
280000200000200 0 
0029000000000000 

00000000000000F7 
0000000008000000 
0000090200000200 

000R00Ff02RG009fiR 
090 0Rfl0002 R R0 902 
R8000RR0002R8000 
■ 2R0090R80002R000 

: 0R80002R00002800 

: 09R00000800000F'7 

00RR8000R R 8 0 90R R 
R0 0 0ERR08 0 R R RRR9 
ERRR68BRRRERRRRR 
BF0RRRR802RRR902 
RR8000HR00002800 

002800000300080R 

090 092000002 8 0 F 7 
000800002RR0002R 
RR002BRR00BRRR02 
RRE fl 0 R 2 ERR082R B R 
080ERR080RRER8^2 



802RB0800RE08 

330000080900 
000000000 00009 9 0 
: 00000090000000 F 7 



CH 


: 640 


CH 


; 1251 


CH 


: 1306 


CH 


: 1138 


CH 


: 30 


CH 
CH 


: 164 


CH 


: 32 
: 247 


CH 


' 9 


CH 


4 


CH 


222 


CH 


344 


CH 


508 


CH : 


372 


CH : 


220 


CH : 


535 


CH : 


638 




766 


CH = 


1 182 

h n far ■ ! 


CH : 


1390 


CH : 


873 


CH : 


508 


CH : 




CH • 


379 


CH : 


252 


CH : 


741 


CH i 




L-H 


391 


CH 


602 


CH 


186 


CH > 


9 


CH : 


247 



4 

i % 



< 



Saund Buggy 




Sound Buggy 

This <s a ne^ concept if? computer based music 
lof ail the larnily. Fgalunng fully programmable 
sounds and rhythms, one linger and fingered 
chords auto bass, arpeggio, chords, memory, 
vibrato plus a two channeJ sequencer for 
record i ng you r ow rj SO-ng 5 

SlhL Sound BufjilV r;omes compile a 
clip-on keyboard lor tne CBM 64 or fT-ay be filaye^ 
by !he very stylisri CMK 49 keyboard. There 15 a 
complete range of presefe, rh'yihms and songs 
already programmed for your instant enjoyrmenl. 

Ai only £§9.S5 you can give your Commodore a 
new musical experience 

CMK 49 Keyboard 

The C M K 4§ is a 49 note 1 o p Qua 1 1 ty key boa rd wi 1 h 
lutl size keys 



Commodore 64 



M comes complete wilh son ware winch can 
program the SID chip withm the CSM 64 to create 
I he most amazing sounds and synthesizer 
■Hiiecls. 11 has 40 (.ternon 5 1 ration sounds on board 
plus a MIDI Master Keyboard funclK>n allowing 
you lo burJd-up a musical system around your 6^ 
without having lo purchase high cosl equipment. 

Ppt |us1 £125.00, Ihe CMK rels your musica? 
fanias^s begin. 

Syndromic Music ran suppJy these Herns 
separalely by dired mail or if you purchase them 
loqelher at 1he incredible price of £198.00! f 

Please fir oui me coupon belo^ and return it 
with your payment lo: Syndromic Musfc. 35a Grove 
Avenue, London N 10 2 A3 or ring 01 1 3^5 



CREATIVE MUSIC ~ SyMPLY THE BEST 



NAME..,..., 
ADDRESS 



I would like to order tt"te following: 
SIEL Sound Buggy 
SIEL CMK 49 
THE PACKAGE!!! 
Playing Keyboards 
Playing Keyboards 
More Information 





Disk/Cassetie 


© £39.95 




DisMC asset le 


@ £125.00 




Di5k/Casselte 


@) £199.00 




Book & Cassette 


$ E5.45 




Book only 


S £3.95 



Quantity 



- 1 ■ ^ 1 ■ 1 ■ j 1. , 



— It II IUU 



] 



All prices are inclusive of VATrposlage/packingfinsuranc©. 

I enclose cheque/poslal order. 'money order for £ marie payable lo Syndromic Music 

If pa ying by Access pfease quote card number and sign here: ACCESS CARD 

No 



Signature. 



Please allow 21 days for delivery, 



JSP 



\ 



9® 




.0 
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getting on-line? Well 



Micronet 800 will help you 



with this month's 



competition. 



WOULD VOU L1KETO BECOME PART OF 
the electronic revoiutfon? Do you fancy 
being able to send messages to your 
friends vfa a telephone? Well this month 
Micronet 800 is offering £1500 of prizes to 
help 54 readers of Your Commodore to 
get on line. 

A large number of different prrzes are 
being offered. 

1st prize is a Commodore modem and 1 
year's free subscription to Micronet and 
Frestef 

2nd prize is 1 year's free subscription ro 
Micronet and Prestel 
3rd prize is 6 month's free subscription 
4th prize is a quarter s free subscription, 

Pfy s there are prizes for 30 run ners u p 
of £10 worth of some of the latest 
Com mod ore software. 

A further 20 readers will receive a 
selectron of software that is available on 
Micronet, 

So as you can see there are plenty of 
prizes up for grabs and everyone stands a 
chance of winning. 

How to enter 

On rhe competition entry form you wilt 
find five different things that are available 
on Micronet, All you have to do is put 
them into the order that you think is most 
important. For example if you thought 
that te J e software h the most important 
then you would put a number 1 by the 
side of it, 

When you have done this you then 
have to complete the sentence given in 
no more than 15 words. 

Then put your entry form into an 
envelope and write the order of 
importance on the back. 

The Rules 

Entries will not be accepted from 
employee* of Argus Specialist Publica- 
tions and Micronet 800, This restriction 
also applies to employees' families and 
agents of the company. 

The How to Enter section forms part of 
the rules. The editor's decision is final and 
no correspondence will be entered into, 




Number these services in order of importance - 
Electronic mai' 
Telesoftware 
International Telex 
Chatl 
News 

Complete the following sentence in less than 15 words: 
Micronet 800 is the ultimate peripheral because 



* * *■ * 



Send to: Adventure Competition, Your Commodore, No 1 Golden Sq 
London W1R 3AB, Write clearly and fully and don't forget to put the 
numbered order on the back of your envelope. Closing date: 31 January 1986. 



i 




THE GAME 
OF A LIFETIME 



Available tor Commodore 64 ; Spectrum 48 K and Spectrum + . Coining soon: Amstracland MSX 

^^^^ 



FIREBIRD SOFTWARE ■ WELLINGTON HOUSE 
UPPER ST MARTIN £ LAME - LONDON WC2H 9DL 



Firebird is a Trade- Mark o1 British TelecCf riMiuncajStons pk: 
\±J Ll.lt is B Tradfe Mark o1 Acomsoft Hd « Amrn-sofl ?9B4 b U I 1<Wtt 





When you a re design i ng a game one of the longest jobs is de- 
signing the sprites. !f you are good at art then fine, if not your 
next monster will probably end up looking like a square' box 
with legs. 

Now, Your Commodore comes to the rescue once again 
with Sprite Ideas. If you have designed any sprites for games 
and you don't mind other people seeing your masterworks 
then why not send them into us. Each month we will be offering 
£10 for the best entries, 

Vour sprites can be anything at all (within reason), if you've 
designed a series of animated characters then send in the lot. 
We'd love to have a look at them. 

So, next time you are after an Ogre to put in your new game, 
have a look in this section of the magazine and you may find 
just what you are looking for. 



64 DA 

45 DA 

46 DA 
67 DA 
6B DA 

69 DA 

70 DA 

71 U 



TAOOO.OM, 
TAOOQ ( 0O0, 
TA170,16B, 
TAMA, 255, 
TA 170, 042, 
TA17U4B, 
TA0G0, 170, 
TftO00,0O0, 



000, 0Q0, 
174,128, 
M2, 174, 
238, 046, 
191,170, 
002,174, 
123,000, 
034,000, 



000,000, 
002,174, 
170,042, 
255,253, 
010,174, 
160,002, 
170, 128, 
000, 000, 



000,042 
160,010 
191,170 
042,191 
163,010 
174,160 
000,034 
000,001 



Cruiser 
J Carton 
! Rotherham 



37 DAT A000, 064,000,001,085, 
3B DATftQ00,O02, 165,000, 000, 

39 DATA00S, 000,000, 012, 032, 

40 DATAO00, 059, 1 68, 000 , 059, 

41 DATA16O,O0O, 021, 128,000, 

42 DATA060, 000, 000, 060,000, 

43 DATA000, 012,001, 000, 012, 

44 DATft000,O0O,O0I,O0O,000, 
Jetrnan Tony Crowthcr 



000,000,149 
036,000,000 
000, 043,: SO 
168,014,171 
063,000,000 
000,062,249 
000,000,012 

020,000,000 

; Sheffield 



23 



DATA0OO, 000, 000, 000, 003, 192, 000, 195 

56 MTA2M.O02, 255,232,000, 195, 240, 000 

57 DATA013, 192, 000, 00 1 , 192, 000 , 001 , 1 92 
5B DATA 000, 255 , 21 6, 003, 239 , 224 , 046, 17 1 

59 DATA 240, 003, 239, 224, 000, 255, 216, 000 

60 DATA001, 192,000,001, 192, 000,013, 192 

61 DATAO00, 195, 240, 002, 255, 232, 000, 195 

62 DATA240, 000, 003, 192, 000, 000, 000, 000 

Gunship J Garton : Rotherham 



J 




Dog 

Tony Growth er 
: Sheffield 

46 DAT AO 00 , 000 , 000 , 032 , 000 , 0 02, 040 , 000 

47 DATAOlO,05e,000,043,053, 170, 151,026 
4B DATA 170, 149,037, 170, 150, 063, 106, 127 
49 DATA063,217, 255,061, 123,095,0*4, 1B7 



50 0ATA174,O43, 234, 250, 010, 149, 168,010 

51 DATA J 66, 168, 002, 166, 1 60, 000 , 025, 000 

52 D AT AO00, 063, 000,000, 1 1 9, 064, 000, 1 70 

53 DATA J 28, 009, 170, 152, 042, 106, 1 06 , 042 





i 



1 DATAQOO,00O«QO0. 005, OOO, 000,005.064 Dwarf 123 4 

2 0ATA000, 00 1,080, 000, 001.0B4, 000, 0Q1 T W Crowther 

3 DATA252,O0Q,OO5,220, 000,007, 255,000 : Sheffield 
« DflTfl007,252,0O0,0O0,0fl0,000,00C l 160 

5 DATAOOO, 002, 104, 000, 001 , 1 68 , 000 , 009 

6 DflTA090,000,OlO, 170,000,015, 25^,000 

7 DATA005 , 0B5 , 000 , 005, 0B4, 000, 005, 0B4 
B DATAOOO, 0C< , 020, 000, 000, 021 , 000, 000 



10 DAT AO 00 ,000,000, 005, 000, 000, 005, 064 

11 DATAOOO, CO 1,080, 000, 001,084, 000,001 

12 DATA252,000, 305,220.303, 007,255, OOO 

1 3 DAT AO 07, 252, 000, OOO, OBO, 000, 000 , 1 60 

14 DATA000,002, 104,000,002, 104, 000,010 

15 DATA15O,0OO,010, 170,000,015,255,000 

16 0ATAOO5, 095, OOO, 001 , 0B4, 000, O0S , 0B5 

17 DATAOOQ,OO5,Ot5,Q0O,O01, 069, 061,000 




29 DATAOOO ,000 

29 DATAOOO, 001 

30 DATA252,000 

31 DATA0O7.252 

32 DATAOOO, 002 

33 DATA150, 000 

34 DATA0Q5, 39! 

35 DATAOOO, 000 



,000,005, 
, 080, 000, 
,005,220, 
,000,000, 
,104,000, 
,010,170, 
,000,001, 
,080,000, 



000,000, 

001,034, 
000,007, 
080,000, 
002,104, 
000,015-, 
084,000, 
000,064, 



005,064 
000,001 
255,000 
000,160 
000,010 
255,000 
000,060 
000,000 



► 



i 



19 DAT AO0O, COO, O0O, 005, 000 , 000, 005, 064 

20 DATAOOO ,001,030, 000, 00 1 , 084, 000 , 001 

21 DATA252, 000 , 005, 220, 000,007, 255, 000 

22 0ATAOO7, 252, OOO, 000, OBO , 000, 000, 160 

23 DATAOOO, 002, 104, 000, 002, 152, 000, 010 

24 DATftl 65, 000 , 0 10 , 1 70, 000, 015, 255, OOO 

25 D ATA005, 085, 000, 001 , 064, 000, 000, 0B5 

26 DATAOOO, OOl , 069, 064, 00 1 , 080, 000 , 000 



i 



73 DAT AO 00, OOO, 000, 000 

74 DATAOOO, 060, 000, 000 

75 DATA000,000,252,000 

76 DATA239, 128,000, 191 

77 DATAOOO, 190, 093, 249 

78 DATA128.000,2J9,000 

79 DATA124, 000,000, 112 

80 DflTfiOOO,000,000,000 
Shuttle J Garten : 



,000,000,000,000 
,048,000,000,056 
,000,190,000,000 
,254,000,239,241 
,239,255,224,191 
,000,126,000,000 
,000,000,000,000 

,000,000,000,000 

Rotherham 
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the Bug] 
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D I AGON 



I 



~ KrellislVand the Di 
Plan i urn wars rage 
on. Control the 

~ Diagon network 

through 10 levels of 
defence. M-DROIDS 

— cause havoc. It's ■ 

death in the fast lane 
and sounds your 

— mother will love. - 

l l l 



N 



.Ha 



f &0 



++++ 



Q WARRIOR- 

The year 2139. You I 

f_ are earth's champion 

against the Invading 
hordes. You have the 
latest 0 type ship at your 
control. The killing field 
approaches. Survive and 
save the world. Compell ing 
arcade action in the classic ■ 
style Fast and furious, i 



+ 
+ 



IMH^^ 

Argus Press Software Group ■ Liberty House 222 Regent street LONDON wir /db Tel: 01 439 oeee- 

1 1 1 1 1 
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j — mf r IRS T NEW-LOOK 
WELCOME TO THE Jl» h 
Communications Corn ^ about 
thiscolumnw,! ^ oted it rffects US 
, ne co turns scene 

Commodore owners. wj „ be 

A large a ™ oun ' °' t5 P on the two 

major public DBs, C° deluding bulletin 

boards, viewdata sys« 
W N1 also be covered^ 0Qs rU 

also inform you of 2£*J to |{ you have 
ware and modem ^ pa ss 

any news, ^^to**^** 
them on to me. I wou , bleSO please 

column *^;£*XXe ^ at Y ° U \ 
f€d ^tdore or onVne of the systems I 
Commodore, ^' 

use. 

Bits 



Considering b,ymg a e ^ 

v ou w»H nave Vmndem together with 
Listing Comport mode <™* the 

thc Datassette ^^fgn ,he C12B. 
C6 4 modem, when used haye 
lightly obstructs the «He» e f dudng 
been told that Co ^ od ^h a different 

- use the cassette port. 



^3^4^ for ^ 

^wil ^^Sen, to be 

interface / 1ow ' ng JS of ln e C64 
connected to (323) on 

The price of Gallery p-g > pR 

Microne. is » about 500 

person told me that wey 

Micronet News 

u ni new services have been, or 
A number of new sei 

soon will be, soley Sixty 

The big ne ^' 5 , S t ock and barrel 
four ^eahasmoved^^; et , ^ Nel 
f T om Cltibspot 810 to Micro s 

admits lit says hoc m m P ^ had 
that; commodore m^cro „ dea 0 

a fairly raw de ^^ to complement 

having SSF °^tt h e Net provides for 
the existing service* u* 
the Commodore ^owner 5I j ( 

J r ""^H2« look goodi Andy 
and t must * °? lefaC tive as possible 
wants SSf to be as mte 

r* to s ?n^nS& ,rt!on * ,!NI!l 

bution. So new 

^™re. tnulti -channel Chatline 

First, a new mum « ci time 

serv ice should ^^SSiSe service 
vOU read th* The ne* -- hkh w ,il 
will offer 10 channels, som 



— — T TT^general N*f* Un , h 

be «» UW f service which ^*gj ; 

the present chaUine s , off 

the new ^^i^rstand, each 
instant upd ^ As ^ a speC(f 

channel will be ae s aRO 

topic e.g. ^"S*^ one of the 
so on. ^e word ib ha ^ 

channels will be adul .toy J<aduU 
earth the Net intends to ke ep & d 
on | v » will provide one ana *u 

,a ° eh! t k a new entertainment area 
Bl T«« bo?ed travel agent assistants 
that will of er D0T ~ 1 competitions and 

and such IfcM^'SSa! Idea for a 
,o on. If you hj« £ i o g )maa the 
quiz or such like, ^pey 
which might even g*e V™ 
for the idea. { , r&t noT1 -micro 

liizznet is the jnc_ W1 |( 
elusive ventMte. for the 

provide business tmo covered 

3U* (^M^ffSS&W ^ space 
Oops! I ve alreaay r bow) 

but i must tell you that flUhe 
and myself were ^SUloped. 

ne w CB "5 simulators, this 

Unlike most ^lecironic CB s The 
one splits the screen tato t ^ b 
lop p art wiU d, P ia ^ „ 

SKS bottom bit is u,ed by you to 

hack in V^ T n m r e ^ S p t' has just informed 
The rumour depi. i cnt ingwi* 
me that Compunet ^ ^ t]y on e 

of the big b^nks i n 0 ^ 



CBM 




r 



'I 





ONL OF THE PRIME BENEFITS 
of having a disk drive is the 
ability to access information 
both sequentially and by 
random access. Most of you 
will have used simple files such 
as sequential and relative files. 

Sequential files are messy to 
use since, if you want only a 
portion from the middle of the 
file, you must first load the 
earlier unwarned portion. 
Relative files offer greater 
power in that you can use a 
record pointer to access a 
specified portion) but all 
records must be the same 
length to compensate, 

The alternat ive approach 
to use random access. This 
method, used by most 
advanced programs/ appears 
rather daunting because you 
need to develop an operating 
system to manage it. However, 
in reality it is easy to use for 
simple storage systems, 

In this short article I plan to 
explain the basics of random 
access and describe ?he 
command available to use it. 
These principles will be 
illustrated by two example 
programs. The first is a storage 
system for adventure data and 



the second a simple filing 
system. Much of the informa- 
tion here is given in the 
handbook accompanying the 
disk dr ive but the treatment is a 
little obscure and (he worked 
examples of little use, 

When formatted., floppy 
disks have a number of 
concentric strips or tracks. On 
the 1541 there are 35 such 
tracks. Each track is sub- 
divided into sectors. The 
number of sectors vanes 
depending on the position of 
the track. The outermost track 
holds 21 sectors and the 
innermost 17. Each sector 
hofdds 256 bytes of data. 

The random access 
commands allow you to store 
and retrieve data from these 
sectors. All you need to do is 
keep track of which data Ires 
where. The examples given in 
this article deal with the simple 
case of records of 256 bytes i.e. 
one per sector. Longer records 
require an operating system to 
remember where they are 
kept. This is generally 
necessary in more soph isikiued 
data bases. 

Before describing the 
syntax of the commands, J will 
explain some abbreviations. I 
will use the following system of 
shorthand: 
File Number — FN 
Device Number— DE 
Track Number — T 
Sector Number — S 



Channel Number — CH 
Buffer Number— BN 
Buffer Pointer— P 
Driver Number — DR 

The ( ommands \o mani- 
pulate data at this level reside 
in the disk drive so a System 
must be adopted to access 
them. Data communication is 
performed by means of data 
buffers in the drive, Vou can 
cither specrfy a buffer or ask 
the DOS (Disk Operating 
System) to select one for you. 
The buffer is triggered by 
opening a data channel by use 
of one of the commands: 

OPEN FN.DE.CH/' BN' J — 
Opens a channel to buffer BN 
OPEN FN.DEXH/' ' —Asks 
DOS to choose a buffer 



For example: OPEN 
2,8,2/' 1 J? — Opens data 
channel 2 using buffer 3 
OPEN 2,8,2/' '—Opens daia 
channel 2 to any buffer 

Disk commands must be 
accessed via channel 15 in a 
manner similar to those for 
formatting the desk etc. The 
command to open this channel 
is, for example: 



OPEN 15,5,15 

Vou may onfy work on data 
in a buffer so more than one 
step must be carried out. First 
you must load or save data in 



the buffer and this must then 
be stored or retrieved from the 
buffer. Manipulation of data in 
the buffer is handled with 
PRINT and GET commands. 
In a manner similar to relative 
files, a buffer pointer is 
available to specify the byte 
manipulated, The command to 
use the pointer has the syntax: 

PRINT 1S/ r B-P"CH,P 
e,g, PRINT 1S/ B-P"2,133 

The example assumes data 
channel 2 is open and sets the 
buffer pointer to byte 113, If 
you were to perform GET 2 f li$ 
after this command byte 131 
would be loaded into B$. 
Similarly PRINT 2,B$ would be 
byte B$ into the buffer at 
posrtion 133. 

The buffer is read from disk 
or written to disk by the block 
read and block write com- 
mands. Slock read is: 

PRINT 15/ P B-R J CH,DE,~I,S 

pig, to read sector 1 in track 6 
from channel 2 to drive 0 use: 

PRINT 15/'B-R"2,0,6,1 - 

Block Write is: 



NT lS/'B-VrCH,DE,T,S 



e.g. to write 
track 2 from 
0 use; 



er to sector fi in 
nnel 2 to drive 



PRINT IS/'B-W'^fUe 
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I hat is all you nwd to Ho 
ihe job. Unlike oiher files, the 
tracks and sectors to which you 
write are not protected from 
overwriting. To prevem ihis 
danger, rhe area mu$t be 
reserved in the BAM (Block 
Availability Map) by use of ihe 
btock allocate command: 

PRINT 15/'B-A:"DR;T;5 

To deallocate a block use: 

PRINT 15, JJ B F: M DR;T;S 

Even if you do -allocate your 
data, the use of the Validate 
command will deallocate it, so 
be warned ! 

One final tip — always open 
the two channels early in your 
routines and don't forget to 
close them when you've 
finished. To see the use of all 
these commands look at the 
two listings. 

The first listing h a simple 



10 REMmmmmttmmttt 



data filer for adventures and h a 
logical follow-on from my 
short series on adventures, 
published earlier this year, The 
routine assumes that you want 
to save location descriptions or 
messages up to 255 characters 
long. Each message is therefore 
stored in its own sector. The 
first 17 tracks can be used r each 
with 21 sectors giving storage 
up to 357 strings. The track and 
sector corresponding to any 
given string is easily calculated 
as m lines 112and 212. Option 1 
reserves the first five tracks . 
Line 30 can be altered to 
reserve up to 20 tracks. Option 
2 saves the strings and options 3 
recalls them. The strings are 
terminated by * ' which acts as 
a sentinel to warn the routines 
to slop. Lines 215-260 can be 
used in your adventure to 
recall and print a string, 

Tiny-File in listing 2 uses a 
similar approach. Each seel or 
holds one record of 256 bytes. 



ZO REM* TINY-FILE I 
3C REM I 

;o reki aeh \m t 

SO REM t 
REMIMttttllttltttftfftM 

70 REM 

75 POKE53280, !2;FDKE532ai JIi Ff:INTO*(147};CHRf (1*4) 

BO PRINTCNMM47!" DISK FILER UL3 A WEBB 1W 

% PRiNTCHIW < 17) TAB ( 14) * 1 - SAVE DATA 1 

100 PRINT TAB ( 14) B Z. KB 5ATA' 

110 PRlNTTAB(Hr3. SET UP DISK* 

m PftlNHABiUtM. SEARCH" 

130 GETlt:IFIi<^*QRH> - 4 B THEN135 

149 GN VALUt) &0TQ 170 ,310, 540 ,760 

150 REM 
m REM 

170 GGSUB930 

180 DPEK15,B,15 

m 0PEN2, 8,2/1* 

200 MNTIBOH :S-D»-T«0:T=T+1 

210 PRINTilS, "B-P-2? 1 

220 PMNTI2,« 

230 PRlltT#i 5, " B-H"2; 0, T, 5 

240 GBSUBTOQ 

250 CLDSEZiCLDSElS 

2&0 PDKE7B1 5 21 : F0KE7B2, 5: PDKE783 , 0s SVS65520 

270 FRlHTCHRiUBJ "PRESS ANY KEY TO RETURN 10 KENU" 

280 GET Its IF 1 1= " *THEN280 



Each record is terminated by 
p \ A record can be split into 
fields by carriage returns but 
the whole record is still only 
one string. 

Option 3 performs three 
functions; 
f. Format* the disk 

2. Block allocates the first 20 
iracks 

3. Stores P ' in each sector in the 
first 20 tracks 

A sector holding just ? ' is 
regarded as o null record. 

Option 1 allow* the entry of 
a record. You will be prompted 
for each Held and you should 
terminate a field by pressing 
RETURN The data base was 
originally written to store the 
contents of disks. Each 
program on a disk was a field 
and ihe complete disk was a 
record. 

Option 2 allows you to 
examine a specified record. 
Qui pur to printer is available. 

Option 4 performs a simple 



search for a specified character 
pattern in a record. For 
example, assume chat record 5 
holds the fields: 

GORILLA 

GIRAFFE 

LION 

A search for GIRAFFE will 
step through each record in 
turn until record 5 is searched . 
The search will then stop. The 
search would also find Gift or 
AFFE. You tan easily use the 
data base to save addresses 
where the fields could be: 

NAME 
ADDRESS 
PHONE NUMBER 

I hope that by studying 
these fislings you will grasp the 
ideas behind random access. I 
don't claim ihat these 
programs are complex or in any 
way amazing — they simply do 
a job in a simple manner. 



IFFL^ITHEHQPENM 

RSI NTCHR1 1147) 'RECORD i'jDN 

PRINT" [DDHH] CONTENTS \ B 

I FFL=I THENFR IHTtl, "RECORD - ; DK: PR INT#4: PRI 



NH 4 /CONTENTS 



T=INT(DN/20}:S=DN-T120:T=m 

FftINTtl5 s *B-P"2|P 

PRIN7#l5 s B S-R ri 2fOJ,S 

BET#2 , Qt: IFQI =1 8 B THEJM50 

PRIHTO*;:60SUB- iOlOsP^PUsPRlNTtlS. ■F-P*2 t P 

IFP< 256THEM4Z0 

I F P= 1 T H ENPR I NT CHR* (IBS CHR1 { 1 7 ! ' N DLL RECflRD" : 1FFL-1THENP 
#4 /NULL RECORD" 

IFFL=i THEN PRINTHsPflINT14 f » — — 

P0KE781, 21 : P0KE782, 5: PQKE783, 0; SYS45520 

PR iWTCHRt i 1 BJ : "PRESS ANY KEY TO ftETURM TO MENU* 



&05UB9S0 

CL0SE15 : CL0SE2; 1FFL=1 THENCL0SE4 
6Em:IFI$=""THEN510 

60T0BO 



REN 

0PEN2 t E,2, t r:P=l 

FRINTDHR1 ( 147) : INPUT "RECORD I' ; DN 

FL=Q: PRINT: INfUT'MPUT TO PRINTER 



540 PRIKTCHRif 147) "THIS WILL ERASE THE CONTENTS OF THE DISK 
550 INPUT 'DISK NAftE'iNA* 

560 INPUT "DISK I.D.■ J ; I£l * !^I^ * =l - EFT * ^I!) *> ^1:0 * =,N0: ■ +Nfl ** , - , 
♦IB* 

570 PRINKHRf 117}CHR*(17) "ARE YD J SURE? (Y/N) 1 
580 SETIt: IFItO'VARDllOM'TflENHO 
590 IF»="N'THENB0 
600 OPEUlSjB, 15,01 
tlO DFEN2 l 8,2 I "r 

620 PRINTCHRStl47)"THlS HILL TAKE 3 TO 4 HlMUTES"CHR*tI7) 



? *: 1*3 IFIi=*Y* 



Programming 



630 PRINT'BIVIKG RQDfl FOR ABOUT 353 RECORDS/ 


940 lS=fltfQlj P=P+1 :PRIHT#I5, *B-P*2,P:G0TQ830 


640 PRINT "THE REMINDER OF THE DISK HAY BE USED FOR NORHA 


850 IFH*-'"THENPRINT:PflINTCHR4(144)CHRlU8)mL RECORD'sFO 


L FPQGRAH STORAGE* 


RD=nD200:NEXT;6QTD89 


650 FRI«TCHR*(5)CHRf(l7r MtMARNINGttt* ■ 


• 0 


660 PRlNTCHRl(i7)CHR*U44)* ANY ATTEMPT TO VALIDATE THE DI 


860 FDRJ=1TD LENiJII! -LENiFIt: 


SK HAY' 


B70 IFFI4=NlDt(Nt, J,LEN(FI$nTHENPRlNT:PRINTCHRHlB)*FILE F 


470 PRINT* ERASE THE DATA BASE*sQ*-*§" 


0UND":PRINT:PRINTH4:S 


680 PRItiTtlS, "B-F"2; i 


QT0910 


WO F0RT=1TG17: FORS=OT020 


BSD NEXT J 


700 PRIHTtlS, 'B-A:0*,T t S 


690 NEXT OH 


720 PRINT #2.04 


910 CLOSE 15: CL0SE2 


730 PRiNTtl5, *B-lf"2;0,T,S 


920 60TO26O 


740 HE3fTS,T 


930 Ot=":PRINTCHR* (147) ; INPUT" RECDfiD *';DN 


750 CL0SE2:CLQSEl5:GDTa80 


940 INPUT-FIELD NAME it TO UlT)*fF« 


760 PRlNTCHW(M7liINPUrFlELD NAI1E";Flt 


950 IFF 1 *=* 1 * THE N0$ -01 + * 8 * : RET URN 


770 QPEN15,8,15 


960 Ol=QMFH+CKR*U3):GOT0940 


7B0 OPEN2 f a f 2 f , i # :FORDN-lT0350iP=lifll=" 


970 RETURN 


790 T=INT(DN/20!:S=DN-Tt2Q:T=T+l 


990 INPUTil5,EN,EH* t ET f ES 


BOO PRINTCHRit 147) 'RECORD t OH 


990 POKE7Bl f 23fPDKE782,OjPOKE783 t O:SYS65520 


"810 PRINTI|5,"B-P"2;P 


1000 PRINTCHftl!lB)*DISK STATUS: ";EN;EH*;ET;ES: RETURN 


B20 PRINTIi5 t '6-fl*2;0,T,S 


1010 IFFL=1 THENFRIKTM , D* ; 


830 GEri2 I 0liIFO*= , i , ™a5O 


1O20 RETURN 



1 POKE5328 1 , 1 2; PQKE532B0, 12: PRI HTCHR* { 1 44) CKR4 ( 1 47 ) 


190 CLOSE2:CL0SEl5:fiDl01 


2 Y* 5 S H = 1 3 : GO SUB 6 3300 ; PR I ti T " AD VENT UR E FILER* 


181 REN ; 


3 M-4:¥=V+2!GOSue63300:PRINT H Utttnnunntntitr' 


182 PEN 


4 Y=Y+1 : EQSUB63300: PRINT p t 1- ALLOCATE BLOCKS 1" 


200 DPEN15,B,15 


5 Y=¥+I :S0S*JB633O0: PRINT"* 2. SAVE BLOCKS I* 


210 QPEN2,8,2,"i';P=l 


6 Y*V+l:fiOSUB*3300:PRINT'( 3. READ BLOCKS f 


211 INPUT'MESSftGE ND";1N 


7 :'=YM;GDfiUB63300:PRlNT*lnfniltttttimit»tt* 


212 T=INT((NN)/20J: 5=NN-Tt20: T=TH 


B PPI NTCHH (5) :Y=Y+2: 11=13 :60SUB6330O! PRINT "SELECT OPTION":? 


215 PRINT#15 P *B-P"2;P 


RINTCHRK144) 


220 PRlNTfl5 ) u B-H*2;0,T J S 


9 &ETI*:IFII< I, : , 0R]$> , 3"THEN9 


230 GETI2,04iIFOt=*& H THEN260 


10 DNVAL(lt)G0T0lZ,9O,2O0 


240 PRlNT0l;:P=PM;FRINTI15,"B-P*2,P 


12 OPEN 15, 8* 15 


250 G0T0230 ! 


20 qp£N2 J B,2 ( , r 


260 CLDSE2: CLOSE 15: END 


3C- FOR MTQ5 


30000 0K1)=*STAN[)IN6 BY A LOW BUILDING ON THE SLOPE OF A H 


35 FORB=1T020 


ILL. A WHIPPET SITS * 


40 PRINTI15/B-A*0;T;S 


30010 0*(1) =D*(t3+ "NEARBY EATING A BOWL OF FOOD. IT LOOKS L 


50 C05UB63000 


IKE RAIN.*" 


52 Y=22: &OSUB6330O: PRINT* 


30020 D$(2)= - NE'RE ENTERING A LONG WOODEN BUILDING. A RATH 


53 Y=22!GOSOB63300ePRINT'TRACK , T" SECTOR'S 


ER EVIL LOOKING " 


60 NEKTS,T 


30030 0*(2)=0t(2)+'TRANSVESTITE IS SITTING IN A ROCKING C 


70 CLD5E15:CLO$E2:GQT01 


HAIR!* 


BO REM 


30040 0*<3)='NE'RE ENTERING A HUGE CAVERN. A THIN KISTDRIFTS 


Bl REN 


FROB VENTS IN THE" 


90 &BSUB3000Q 


30O5O Di(3]=0*(3!t" HALLS. LONG STALACTITES HANG FRDH.TH 


96 T=ENT1(HN)/20):S=«N-TI20 


£ ROOF GIVING THE ' 


100 0PEN15,8,15 


30060 df(3)-1»(3>+'R[]0K A BIZARRE ATMOSPHERE. THE AIR ISCHIL 


110 QPEN2,8,2,"|* 


L AND D AH P. THERE IS* 


111 FOR HN=1TQ3 


30070 01(31=0$ 13) +" A NARROH TUNNEL ENTRANCE TO THE NORTH, 8 


112 T=INT(lHN)/2O):S=NN'Tt20iT=TH 




115 PRIMT#13 P "B-P"Z3 1 


39999 RETURN 


120 I=»! T=22 : &CSUBfr33D0:PR INT* 


63000 INPUTIl5.EN.Et»,ET,ES 


130' K=0:Y=22:60S l JB63300!PRlNT*«RmNB MESSAGE "!tN * TO TRACK 


63010 Y=23:)(=0:EOSUB633QO: PRINT* 


*T* SECTOR'S 


63020 Y=23: 1=0: GOSUB63300: PRINTEN j ENI, ETjES 


140 PRINTI2,0*IHN) 


63030 RETURN 


160 PRlNTI15,"B-N'2iO t T f S 


63300 P0KE7B 1 , Y: PQKE782, I : PQKE7B3, 0: SYS6552Q: RETURN 


170 EDSUB63900:NEXT~ 
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MAT AND THE MVONS JOIN 
battle in thisStartrek style game 
based around the KarilEium 
rich mining pfanet of Vesta. 
The mines are precious to the 
occupying Earth forces 
because Karillium can turn a 
barren desert into a fertile 
jungle. 

Mat is the sole defender of 
the satellite network which 
supplier power to the mines 
and must use all his skill to 
maintain the flow of power in 
the face of the Myon fleet. The 
ship he commands is the 
Centurian II which is armed 
with both laser and plasma 
cannon, warp arid ion drive, 
plus a comprehensive range of 
guidance systems and defence 



mechanisms. 

The player must control the 
ship using a fair range of cursor 
keys but this situation can be 
alleviated slightly by the use of 
a joystick. 

Defensive shields and 
automatic shutdown systems 
can be toggled on and off but 
why anyone would want to 
turn off the defence shield, I 
cannot imagine. The shutdown 
safety device is a guard against 
pilot error and will prevent 
overheated weapons from 
exploding or abort a warp if the 
front shield is damaged. 

The operation quadrant can 
be viewed to ascertain where 
the enemy lies and locate the 
most vulnerable satellites i n the 



WINNIE THE POOH IN 

THE HUNDRED ACRE WOOD 

Kids! £12.95 disk 



F.D. 



grid. As each satellite is 
damaged its colour darkens 
from white to red. The satellite 
grid is four unit* deep and each 
row can on ly supply power if all 
of the satellites in that row are 
operational The amount of 
power supplied is related to the 
weakest unit i n a particular row 
but at the end of each attack 
wave repairs can be made and 
satellites moved to make the 
most oi the dwindling 
resources available. 

Once the enemy is located 
the quadrant display can be 
used to calculate the angle and 
distance from your current 
position and the warp drives 
will carry you into battle 
position. By switching to the 
battle computer, locating and 
approaching the enemy can be 
affected by using the automatic 
location indicator and the ion 
engines. 

The ensuing battle is fairly 
standard but the graphics give a 
particularly good 3D display 
which makes you feel that the 
enemy is approaching at speed, 
Each wave of attacking aliens 
have different characteristics 
and firing abilities, the new 
wave being more cunning and 
faster than the previous one. 
Incoming plasma bolts must be 
dodged but I did find that using 
the ship to ram the enemy in 




the early stages gave a second, 
if somewhat drastic* means of 
defence. 

Damage can be repaired 
between battles by allocating 
one, or both, of the ship's 
droids to the stricken area^ 
Repairs take time and that is 
why ramming can only be used 
against the first two attack 
waves, The longer you retire 
for repairs, the more damage 
can be done to the satellite net. 
Repairs can also be undertaken 
between attack waves and 
these are done more quickly. 
An allotted time for the repairs 
is given and, on selection of the 
area for action the clock ticks 
down as the amount of damage 
decreases. 

An excellent feature of the 
game is the load/save facility so 
that you can either continue 
later or go back a stage if an 
error of judgement was made. 
You only have one ship so this 
form of insurance is most 
valuable if you want the highest 
possible score, 

Of the Startrek genre, this is 
one of the best games I have 
encountered. The graphics are 
very good and the sound is 
adequate though not stunning. 
I f y o u 're not t i red of th is k i nd of 
simulation, you won't find a 
better version. 



t? - 0 1 





Vou art in Pooh's house 



THIS TRUNDLE ROUND THE Hundred Acre Wood aimed at 



the seven and over age group 
provides a peril-free appren- 
ticeship for would-be 
adventurers, No goblins lurk 
round the corner in this one, 
not even a Heffalump or a 
Woozle, The worst thing that 
can happen is that the blustery 
wind can blow up any minute 
and scatter the objects you're 
looking for. 

Eeyore, Tigger and the rest 
of Pooh's pals have all lost 
something and your task is to 
find and return the items to 
their rightful owners. 

There is a detailed map and 
lashings of information on the 
personal habits of ail- 
As you saunter through this 



adventure exploring all the 
homes you'lf discover finding 
the objects is more difficult 
than it first appeared as a few 
red herrings and dead ends 
have been included. These are 
pointed out by rather cutsie 
attempts at humour 

The fuit-colour graphics are 
excellent and the game is 
diverting enough to give 
embryonic adventurer hours of 
gentle aggravation. 

Winnie the Pooh offers an 
amiable and absorbing jaunt 
and is designed to foster 
educational side effects in 
reading, problem solving and 
map comprehension. Buy it - 
or they'll send Tigger round. 
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SCHIZOPHRENIA 

Qtiicksilv.i £7.95 
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DR JEKYLL AND MR HVDE 
were two facets of one man's 
personality but what would 
happen if both of them existed 
at the same time? This is 
precisely what has happened in 
Schizophrenia. Alphonse T. 
Nurd is a cleaner who splits his 
persona whilst playing with an 
Atomic Particle Separator 
instead of doing his job. The 
result is two Nurds, one good 
and the other bad. 

For the sake of clarity I will 
call the original Aiphonse Al 
and his alter-ego Nurd, 



A I knows that there is a 
Recombination Chamber 
somewhere in the lab but he 
must lure Nurd there first. 
Everything that Al does, Nurd 
tries to undo which makes the 
game a unique experience. 

The first screen is one of the 
most difficult to master 
because Nurd is there all the 
time. Al must open the door to 
the laboratory by undoing four 
bolts and pulling a lever. Nurd 
wanders about unfastening 
bolts, pushing levers and 
fiddling about with a timer 



switch and score counter. If Al 
should meet his other self, 
Nurd gives him a swift punch 
which sets Al hopping about 
the screen. Similarly, if he falls 
off the stairs or the balcony he 
somersau lts as he crashes to the 

floor. 

Once you work out a 
sequence it becomes relatively 
easy to complete this stage as 
long as you keep your wits 
about you. 

The next four screens rely 
on your powers of deduction, 
timing and dexterity for 
success. Nurd only appears 
occasionally and in some cases 
you can keep him out of the 
way altogether until the crucial 
final moments. 

In Area Two you have to 
move yellow boxes to the top 
right hand corner of the room 
using lifts. Unfortunately, some 
of the lift controls can only be 
reached by standing on stacked 
boxes so carefuJ planning is 
necessary if Nurd is not to undo 
your good work with a swift 
kick. 

Lift cleaning is the object of 
Area Three ending up with all 
of the lifts on the ground floor. 
Working out how to get the lifts 



there at the same time is the 
major problem and preventing 
Nurd from dirtying them up 
again adds to the difficulty. 

Before reaching the 
Recombmer the lights must be 
turned on in Area Four. This is 
done by setting a row of 
switches in the correct com- 
bination of off and on 
positions. In one of the alcoves 
lurks Nurd and he will stay in 
the room until the light goes 
on, so you have to find out 
where he is and take action 
accordingly. 

Area Five is Al J s goal and his 
greatest challenge. He must 
lure Nurd into the Recombiner 
after having set the generator 
switches, the X/Y co-ordinates 
of the unit and the power; 
Nurd is not too keen on this 
and will do his utmost to upset 
the plan. 

Schizophrenia is unlike any 
game I've played The graphics 
are interesting, particularly Al's 
silly walk, but all this is 
secondary because most of the 
action takes place in your 
mind. No two ways about it, I'll 
buy a couple of copies for both 
of me. 



IMHOTEP 

Ultimate £9.95 
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IMHOTEP THE WISE, SERVANT 
of the god Zoser, Pharaoh of 
Egypt has been entrusted with a 
mission to save the land 



from famine. So fierce is the 
hunger of the people that he 
must seek guidance from 
Thoth, the keeper of 



knowledge. 

In his wisdom, Emhotep 
knows that the secret of how to 
make the Nile live again iies in 
the hands of a beautiful 
princess who holds the books 
known as the Souls of Ra. In his 
foolishness Irnhotep has 
chosen to seek Thoth to guide 
him to the princess. 

The journey is a hazardous 
pathway through the land of 
the Jawi nomads. Mounting a 
giant vulture J mhotep starts his 
journey and we present day 
mortals lend a hand. 

Many of the Jawi ride on 
vultures like Sunday drivers 
and fly across the sky but some 
are true warriors with fast 
mounts and deadly aim. It's 



rather like driving the wrong 
way down a motorway. The 
action is frantic, like playing 
defender without recourse to a 
smart bomb- 
Soon the catapults add to 
your problems by hurling 
boulders from the shelter of 
the pyramids, Once through 
this deluge a hail of thunder 
bolts rent the screen. With all 
five lives expended and my 
joystick streaming with perspir- 
ation I reached my limit. 

Ultimate intimates that 
beyond this point there are 
mazes to negotiate and the list 
of features is impressive. 

Great scrolling graphics and 
superfast action make this an 
infuriatingly addfetive game. 
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WIZARDRY 

The Edge £7.95 
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"DRINN WAS QUITE SURE OF 
one thing, that he should never 
have contemplated becoming 
a sorcerer]". So begins the 
booklet which accompanies 
this game and,, as you lead him 
from room To room in the 
Castle of Illusions, it soon 
becomes clear why he fee Is this 
way. 

The Lorem aster demands 
that each novice sorcerer 
undertakes the quest to find 
the Prime Elemental hidden in 
the depths of the castle and 
now St is Drinn's turn to take 
this final test of his fighting and 
spell-casting powers, 

Before the quest can be 
completed there are several 



puzzles to be solved as Drinn 
progresses towards his goal. 

The castle is represented in 
iD looking from a viewpoint 
very similar to that used in 
Zaxson, The only room you can 
see is she one you are currently 
occupying but doors are 
quite clearly indicated. Behind 
the doors lurk a myriad of 
monsters such as winged skulls, 
minotaurs and scorprons, but 
only one creature defies 
Drinn/ s armoury of magic and 
steel and guards the way 
towards the inner sanctum, 

Somewhere in the maze is a 
spell which will enchant this 
guardian and allow Drinn to 
pass but much searching and 



spell casting is needed first. 

As Drinn ventures forth he 
finds chests which may contain 
extra spells but occasionally 
they contain evil surprises.. 
Spells can usually only be used 
once so care must be taken to 
direct them precisely towards 
their target or a vital spell may 
be lost forever and the quest 
foiled. 

One spell which it is 
essential to keep in good 
supply is the healing spetL This 
replenishes our hero's waning 
strength after battling with the 
apparitions in the castie. The 
screen display shows Drinn's 
current state of health as well as 
a scrolling list of the spells he 
possesses. Care must he taken 
to have a suitable touch of 
magic near to hand when 
entering a new room and you 
can find out what the best one 
will be by entering the room 
briefly and listening to the 
musical clue. 

Another spell which will be 
needed is called 'tell tale' and 
this is the help facility which 
will cause a pair of moving 
lips to appear while a cryptic 
clue appears on the screen. 
Success with a spefl causes 
Drinn to turn purple but if you 
use a black and white monitor 
you will have to watch the 
screen very closely to see any 



change at all, but it's almost 
worth buying a colour monitor 
to play this game! 

Sometimes a spelt cast in 
one room has no apparent 
effect but the colour change 
indicates i hat something has 
happened somewhere. 
Returning to the room where 
the spell was found usually 
reveals a surprise. 

The first guardian to be 
encountered is a minotaur and 
the booklet describes how to 
solve the problem just to get 
you started. From the second 
phase on you're entirely on 
your own. 

The music and the graphics 
in this game are very good 
indeed, though I did find the 
movements difficult to master 
at first. Spell casting caused 
similar problems but all of the 
rooms have flagstones and the 
matrix formed can be used as a 
guide, 

The principal aim is to 
preserve your spells for times 
when they may be really 
needed. Often foes can be 
outrun in the early stages and 
the skilful use of a sword can 
dispell some of the less 
powerful creatures. The puzzle 
element makes the game like a 
series of problem solving 
games and their solution is 
both engrossing and enjoyable 



THE CASTLES OF 
DOCTOR CREEP 

Ariolarofl 9,96 
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DEFINITELY THE BEST FEA- 
ture of this platform game is 



destructive forces, rather than 
fight each other. 

A word of warning, though, 
your 'friend' may think it is 
much more fun to help you 
only up to a point whereupon 
he may stab you in the back', 
Tread carefully through the 
corridors lest you wake a 
slumbering Frankenstein or a 
murdering mummy. Matter 
transmitters can flash you 
across a room in an instant, but 
beware you don't land within 
range of a ray gun, which can 
zap you right back to the 
entrance of the castle. 

The player must load the 
scenario for each castle 
that two players can assist separately, by rewinding the 
each other against the castle's tape to the beginning of side 



two and reloading it Themenu 
presents the castles in order of 
difficulty and offers you the 
option of either an unlimited 
number of lives or only three- 

The challenge is to find the 
e*itdoor and leave the castle in 
the quickest possible ttme^ A 
colour-coded screen mapping 
out the players' progress is 
shown every time a life is lost. 
This diagram also shows the 
position of the entrance to the 
next room. 

The inlay mentions piped 
music but The only sound 
emitting from the copy I have is 
occasional high and low toned 
beeps, This is a stimulating 
game which will keep anyone's 
interest for hours. 
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SPY V SPY: THE ISLAND CAPER 

Beyond £9.95 






THOSE FIENDISH SECRET 
agents from the pages of Mad 
magazine are at it again, 

in the first Spy v Spy game 
they were restricted to 
searching a building hut now 
they have been let loose on a 
volcanic desert island. This 
time the enemies must fight to 
find a hidden missile. Speed is 
of the essence because the 
volcano is due to erupt and 
cover the island in molten lava. 
As usual our heroes seem 
totally oblivious to the danger 
and are more intent on each 
other's destruction as they 
squabble for possession of the 
three parrs of the missile. 

The most impressive feature 
of the game is the simultaneous 



action screens, The display is 
laterally split and one spy is 
controlled in the top sector 
whilst the other scurries about 
on the lower display. 

Inventive a* ever, the spies 
have discovered how to use the 
resources of the island to make 
destructive anti-personnel 
weapons. Coconut bombs, 
snares and pits complement 
the natural hazards of 
quicksand and shark infested 
waters and the unnatural 
hazards of sword pi ay and 
gunfire. 

Central control is exercised 
by the skilful I use of the Trap- 
u la tor which teffs you what 
objects you are carrying, your 
current strength and the time 



before the eruption begins, 
All functions are controlled by 
your joystick and you have to 
be pretty dextrous if you are 
going to defeat the computer 
control option 

At first I found it best to 
select the two player option so 
that 1 could practice digging 
pits and setting all of the other 
traps, as well as finding the 
missile parts and screwing 
them together. 

The fact that the other spy 
does not move makes it 
awkward when you both 
occupy the same bit of the 
island Such is the rivalry of the 
two spies that they would 
rather fight than search, Since 
both of these actions require 
you to press the fire button, 
you cannot search when you 
are together, This means 
moving, or killing, the second 
spy wh ite you search his'home J 
area. 

Once you have mastered 
the skills of the game^ you are 
ready to compete, Each spy sets 
about the business of finding 
the missite parts and the neces- 
sary components for setting 
booby traps to slow down or 
eliminate his opponent. 
Coconut bombs, napalms, 
swords and guns can be used is 
found though some of the 
bullets in the guns may turn out 



to be blanks. Other traps have 
to be constructed- 

A pft can only he made if 
you find a spade and the pit can 
be more effective if it is turned 
into a punji pit by placing a 
sharpened stake at the bottom, 
Snares can be rigged up to a 
pafm tree if you find the rope to 
do it with and the unsuspecting 
spy w?J) hang upside down 
from the tree for several 
seconds if caught. To add to al! 
this n as tin ess, bombs and 
snares can be set over buried 
missile parts but remember my 
warning about the indts cri- 
minate nature of booby traps, 
and a!so remember to watch 
what your opponent h doing 
and where he is doing it. 

When all three parts of the 
missile are in your possession* 
you must locate your escape 
submarine which will surface 
off the island and then 
rendezvous with it by wading 
out to sea. This can be difficult 
because you submerge and 
lose strength. Make sure 
you are feeling healthy enough 
to attempt it and look out for 
sharks, 

The Island Caper is 
extremely enjoyable to play 
because of the superb cartoon 
graphics and makes an 
excellent follow up to its 
predecessor. 
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ACE IS A SIMPLE SIMULATOR already be familiar with the 

which involves a strategic war earlier version. 

game and owners of a C- 16 will Vou have to select the kind 



of mission and the armaments 
which you think will be 
required. 

Getting into the air is simply 
a matter of attaining the correct 
speed, pulling back on the 
joystick and raising the 
undercarriage. Now you have 
to locate the enemy by con- 
sulting the map which shows all 
the advancing enemy forces. 

Using the joystick and 
screen display, it is an easy 
matter to set your course to 
intercept the enemy as long as 
you can read a compass. 
Occasionally switching to the 
map ensures that youVe on the 
correct path. 

Refuelling can be achieved 



by either landing at an allied 
landing strip or by rendez- 
vousing with a tanker in mid- 
air Of the two, the tanker is the 
trickiest because you have to 
match height and speed to hit 
the trailing refuelling nozzle, 
and that's after you've found 
the wretched thing! 

Combat with the enemy 
relies on fast reactions, 
especially in air to air combat 
Everything seems inclined to 
fire back but with machine 
guns blazing and heat seeking 

missiles flying, the battle soon 
becomes so absorbing that you 
have to remember to keep an 
eye on your height and speed. 
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IN THIS GAME ¥OU MUST 
pretend to be a John Wayne- 
style one-man army as you fight 
your way through eight battle- 
fields with guns bEasing and 
grenades flying. 

You have volunteered for a 
suicide mission to liberate your 
tost comrades-in-arms from 
the clutches of the enemy. To 
do this means penetrating 



deep into their territory and 
facing whatever problems they 
may throw at you, armed only 
with an eternally toaded rifle 
and a dwindling supply of hand 
grenade*, Luckily, the enemy 
has- ieft cases of grenades 
lying around which will replete 
your stocks. 

The enemy is always to the 
north (up the screen) and once 



the screen scrolls up a line or 
two there is no going back. 

At first the enemy only has 
the sg me weapons as yourself, 
but soon you start to face 
mortar fire and armed pill 
boxes, which can be overcome 
without the use of a grenade 
but a well-placed lob means 
life becomes much easier 

Every now and then a 
prisoner is facing a fiFing squad 
and his freedom lies in your 
hands. A carefully aimed shot 
will despatch the guard and 
award a bonus mark. This is the 
theory but in practice I found 
that my little barnstormer seemed 
to be of the opinion that a dead 
comrade tells no secrets and 
ohen the guard escaped while 
the prisoner performed his 
death throes pirouette! 

Physical barriers also cause 
probtems. The soldiers onrush 
is punctuated by greedy pond* 
and quicksand. Negotiating a 
pathway through these 
obstacles, under fire, is difficult 
but not as problematic as 
passing under the roads which 
criss-cross the landscape. 

Frequently a barbed wire 
border is guarded by a gun 
emplacement and if your 
soldier has used up all of his 



grenades, the only way to 
advance is to grit your teeth 
and charge. As you pass into 
the tunnel your soldier 
disappears from sight and 
careful manipulation of the 
joystick is necessary to avoid 
the incoming bullets. 

A successful charge inevit- 
ably brings you to the door of a 
sentry post which op^ns to dis- 
gorge a horde of troops under 
the command of an heroic 
captain who makes a bee-lfne 
off the screen to safety. If you 
can shoot him before he goes 
you are rewarded with a 
bounty of 1250 points, but even 
this high bounty is sometimes 
worth sacrificing in the face of 
so many other troops homing 
in. 

If ail this wasn't sufficient to 
keep you busy, an extra bonus 
can be scored by destroying a 
dinghy escaping across a river 
and the occasional plane 
strafes its way across the screen. 

Once all the enemy has 
been killed you are allowed to 
advance to the next of the eight 
levels. Success at level eight 
takes you back to the opening 
screen but the enemy has taken 
new heart and fights more 
ferocious! y. 



RED ARROWS 

Database Software 6.95 
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FLYING WITH THE RF D 
Arrows must be the dream of 
many people. Now you can 
gain the experience on your 



Unfortunately the reaction 
of the plane is very slow and 
clunky. 

tight of the formations 
which the Red Arrows use in 
their displays are represented 
in the game and you are Red 8. 
This means that you can use 
your radar to shadow Red £ ) 
who is always in the mirror 
image position of your jet. 

Menus give a wide range 
of options to help you learn 
how to fly and each manoeuvre 
can be tackled individually 
until you feel ready to join in a 



full display. 

It is a pity that the screen 
display occasionally seems at 
odds wfth the action because of 
the slowness of the display. It is 
such a good simulator in terms 
of facilities. Airbrakes, under- 
carriage, elevators, ailerons, 
rudder and thrust are all under 
your control but you can opt to 
have some of the pressure 
taken off you by choosing an 
auto mode. 

The program is the only 
formation flight si mutator 
available and as such will 
probably sell quite well, which 
is good news for the charities 
nominated by the Red Arrows 
to receive a share of the 
proceeds. 
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COLOSSUS CHESS 4 

CDS Software £9.95 cassette £14.95 dfsli 


P.T. 







VilvtFw 




<C> 1985 



fly ho ve 



WITH THE WORLD CHESS 
championships taking place, 
interest in this game of mental 
stamina is keener than ever 
before. Using a chess computer 
is probably the best way to 
learn the game and Co toss us 
Chess 4 is top of the tree among 
those programs presently 
available. 

Chess without doubt, is the 
most skilful! game of them all 
because there is no element of 
luck or chance. The best player 
should always win. Therefor^ 



when looking for a 
program, the one to choose is 
the one that makes you a better 
player and improves your 
game. A chess program also 
removes the problem of 
finding human opponents of 
your standard, 

Colossus 4 allow* you to 
choose the strength of the 
computer's play by adjusting 
the time you aflow it to think 
out fts moves. The Eonger you 
allow the machine to think, the 
better its moves become. 



KERMIFS ELECTRONIC STORY MAKER 

Kids! £9,95 cassette £12,95 disk 



The game is easy to play and 
the pieces easy to control, 
especially since a three 
dimensional board has now 
been added. 

The program has a perfect 
understanding of all the rules 
including under-promotions, 
the 50 move rule and all draws 
by repetitfon + 

While waiting for the 
computer to move, you can 
observe its current Thinking by 
pressing the space bar, see a 
hint move and have the 
computer's assessment of the 
state of play. 

Colossus 4 examines about 
300 positions per second. 
Whilst you are working out 
your move, it assumes your 
next move and works out its 
reply. However it only gets 
about one in three correct. 

You can set up full 
tournament mode, or specify 
an average time per move or 
even play a game against the 
clock- For postal chess players 
there is an infinite mode and a 
problem solving mode - to 
help with the chess problems in 
the daily papers. 

The program has other 
useful features, such as: 
Allowing you to retrieve your 



position if you make a mistake 
(or want to cheat [)r letting you 
play for either side, or watching 
the computer play itself After 
the game you can watch an 
action replay, or your own 
victory or see where you went 
wrong. 

Those with masochistic 
tendencies can try out a game 
of invisible chess. 

One of the new features is 
the ability to set up quantity 
parameters, For experienced 
players, this makes the game far 
more interesting. Colossus also 
has a bank of about 300 
openings so you can try out 
many different tactics. Also the 
new "Draw score" allows you 
to make the computer try very 
hard for a win rather than 
settling tor a draw as many 
programs do. 

If you wan* a challenging 
game then try Colossus 4. 
a [though experienced players 
will find that they still have to 
allow a long lime for moves to 
get a demanding game- 
However, if you own 
Colossus 2, then there is little 
point in changing over to the 
new version as the differences 
do not really justify the 
expense. 






ALL THE MUPPET FAVOURITES 
are included pfus the real star 



of the show r an animated 
banana. 



L 



The graphics are bright and 
some amusing combinations 
can be created with bouncing 
bathtubs in a bowl of soup. 

Sound effects and music 
can be added but one disad- 
vantage is that scenes are self 
contained and you can't make 
a continuous story fine. 

Once the child has worked 
through the wacky permuta- 
tions the program has limita- 
tions but as an introduction to 
new vocabulary and simple 
sentences Mup pet-aided 
learning is a breezy alternative. 

If you are willing to entrust 
your child's education to a 
showbiz amphibian turned 



academic and have him or her 
interacting with the likes of 
Conzo to construct scenarios 
featuring flying bananas this 
could be the program for you. 
One drawback however, is the 
price. 

It's undoubtedly a slick 
package high on entertainment 
value but perhaps too 
restricted in educational terms 
to merit the price tag for cost 
conscious parents 

Personally I think this fun, 
fun, fun approach to the three 
R s has gone far enough. When 
is some visionary software 
house going to sign up Janet 
and johnf 
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regular Tetters page where 



you can send us your ideas, 



views, moans and, of course. 



compliments! There's also £10 




for the month's star letter 



Print Hint 

Why is it that all computer magazines 
want a computer printout with any sub- 
mitted program? 

I write a lot of programs and would 
love to send some of them to you and 
hopefully have them published. 
However, I can't afford a printer and 
therefore can't get a printout of the 
program, 

Julie Smith, Newlownards 

I would like to make it dear that, we don't 
insist on every program having a listing 
with it Please do send your programs to 
us anyway. 

The reason that we ask for a listing to 
be included if possible is so that we can 
judge how long the program will be when 
we print it It also serves as a reference if 
we get any queries from people who type 
the program in, 

Stay Sharp 

On reading the November 1965 edition of 
Your Commodore I was delighted to read 
Stuart Cooke's comment stating that 
having joined forces with Your64,, you will 
be bringing us the best Commodore 
magazine around, 

Your S4 began its life as a practical and 
informative magazine, Its deterioration 
into an overpriced games review, 
seemingly written by children for 
children, was rapid! 

I have noticed with several, now 
defunct magazines, that the first stage of 
their decline was marked by an increase in 
games reviews and a corresponding 
decrease in informed editorial. 

The second stage was heralded by 
letters of complaint about the content of 
the later issues. The reply to these has 
become infuriating ly predictable - the 
favourite being "we can t publish if you 
don't send us J \ Editors would do well to 
remember that we pay for a magazine to 
inform us or entertain us, to provide us 
with a service. Customer participation is 
all very well but should not be to provide 
the material. 

I hope that Your Commodore 
conti nues to be a pood read and does not 



degenerate 

games reviews, brill 
scores, 

Eric Pickering, Corwen 



fab mag with fab 
banter and high 



I am phased to say that Your Commodore 
will certainly not 'degenerate into 
another fab mag\ in fact we hope that 
quite the opposite will happen. Our aim 
as an editorial team is to produce a well 
balanced informative magazine for those 
people who want to do more than just 
play games on [heir Commodore 
computer. 

As for your comment about 
submitting art ides to the magazine, I am 
afraid that it is only too true of any 
magazine that we can't publish if you 
don't send us'. You, the readers,, are the 
ones that are discovering new things 
about your computers or writing 
programs that you think will be of use to 
other people. How can other people hear 
about these things if you don 't send them 
to the magazine? Don't forget we do pay 
for all material that we use. 

Merger Moans 

Before Your Commodore and Your 64 
were joined I used to purchase Your 64, 
Looking through the new mag I was 
deeply shocked - I couldn't see anythfng 
on hints and tips, no cheats or POKEsalso 
there was no software chart. 

When I glanced through the new 
magazine F noticed that most of the pages 
were given up to listings. Not that I mind 
listings, but is it realty necessary to have 
that many or is it just a cheap way of filling 
up pages? 

I also noticed that you were giving 
away lOCompunet modems, how about a 
feature on Compunet to go with them? 
Andrew Bailey, Horsham 

We get quite a number of letters and 
phone czils at Your Commodore asking 
for the POKEs for certain games so that 
you can be made indestructable or have 
infinite lives. 

Our feeling is that by entering these 
POKEs you are spoiling the game. Surely 
the whole point of buying a game is to try 
and solve the puzzles that the 
programmer of the game has set? If you 
are going to cheat, what's the point in 
buying the game in the first place? Unlike 
many other magazines we don't publish 
maps of games either for exactly the same 
reason. 



We do realise that we devote a targe 
number of pages to listings. This is not a 
cheap way of filling up pages, in fact it is 
usually more expensive r The reason that 
we have so many pages of listings is quite 
simple. We aim to publish programs of as 
high a quality as possible, in fact most of 
our programs are of commercial quality. 
Obviously the better programs are usually 
the longer ones and this does take up 
space. 

We could reduce the amount of space 
that we give over fo listings by simply 
publishing hex loaders for all the 
programs. Ac the moment we publish 
both a loader and the assembly code. 
Many people prefer it this way since they 
can follow the program through and find 
out how it works. 

As for your question about Compunet. 
We do have a regular article on commun- 
ications called Communications Corner 
and we also have a number of pages and 
programs on Compunet. 



Letter from Oz 

I was reading through my back issues of 
Your Commodore when I came across an 
article in the May issue called SoftrocL 
What do you mean by saying: "They're 
not bad for A ussier". If you stopped 
whinging and looked around, you'd see 
that our country is 10 times better than 
yours. Also Rolf Harris is not the. onfy 
musician of any note, he is hopeless, if 
you want good music then listen to the 
Models, Men at Work, Australian Crawl, 
INXS, Pseudo Echo, Midnight Oil and 
Icehouse among others, 

And, all Australians don't play 
lidgeredoos, so go stick a pork pie up 
your nose. 

When you make some decent 
software, get a decent cricket team and 
win the America's Cup then you can start 
knocking other people, Tom Nash is dead 
meat. 

And you'd better publish this tetter, 
unless it takes as long to get to England as 
your magazine takes to gel here, En which 
case you'll never get it! 
Da mi en Marsh, Victoria, Australia {and 
proud of it!) 



We'd tike to apologise to Damien and any 
other Australian readers who found this 
offensive, Our reviewers occasionally get 
a bit carried away. However we'd just like 
to point out that England now holds the 
Ashes! 



IE 



COMMODORE PLUS 4 AND C16 




CAN YOU MEET THE CHALLENGE OF:- 



& MISS IS THE CHALLENGE 
UT- THE QUESTION IS - 
CAN YOU HEET IT? 








FREE A2 POSTER 
FREE PACKAGE & 

POSTAGE 
NEW - IDEAS IN ACTION 
ONLY -FOR PLUS 4/C16 



TAPE 
99 




WARNING:- PLAY NG 



HIT& MISS 

COULD SERIOUSLY DAMAGE YOUR 
HEALTH, BUT IT CERTAINLY WILL NOT 
DAMAGE YOUR WEALTH 




HIT & MISS DEFINITELY IS A MIND CHALLENGE OF MEGA 
PROPORTION THAT ALL YOUR FAMILY AND FRIENDS CAN TAKE 
PART IN. FROM SINGLE PLAY TO DOUBLES IT WILL STRETCH YOUR 

MENTAL DEXTERITY TO THE FULL 

BUT REMEMBER;- 

" IT TAKES MORE THAN JUST GUESSWORK TO 
BECOME A GENI US WITH HIT & MISS" 

VENTUREGATE UP 

AVAILABLE AT MOST GOOD SOFTWARE OUTLETS 



! OR DER YOUR COPY :- 
FROM:- VENTUREGAJf LTD, 17 HAROLD ROAO, W. YORK5 HIRE. LEEDS LS61PR. 




NAME (BLOCK LETTERS) . 

ADDRESS 

COUNTY 



POSTCODE. 



PLEASE SEND ME 



COPY/IES O F" HIT i MISS" AT 



I 
I 



£7.99 COMPLETE WITH A FREE POSTER WITH EVERY COPY. 

(FREE A2 POSTER AND FREE P & P) 





IN THE LAST THREE ARTICLES 
in ih is series I have given all the 
initialisation and wedge 
routines needed to add extra 
commands to the Basicof aC64 
corn purer. 

I have afso given the code to 
add nine new commands to 
Basic. These are; CTL, APPEND, 
CHANGE, DUMP, FIND, 
AUTO, CHAIN, DELETE, and 
RENUMBER. This month i am 
adding a further three com- 
mands, they are; MAT, SORT, 
and VARPTR. 

These commands, unlike 
the previous toolkit' type 
commands, are used to 
manipulate and modify data 
arrays. Data manipulation 
commands like these can both 
save considerable amounts of 
Basic program code, and in 
addftson have the added bonus 
of a considerably shorter 
processfng time. All three new 
commands require that (he 
wedge and initialisation code 
given in the first part of the 
series are present in memory at 
the correct locations and that 
their command names and 
entry points are stored in the 
correct tables. These com- 
mands are independent of the 
previously added commands 
and can therefore be used 
without the previous routines. 
To ensure that you have the 
wedges and new routines 
correctly positioned, the Basic 
loader at the end of this article 
gives only the initialisation 
routines and the three new 
commands. The commands 
added in previous issues have 
been left out in order to keep 



the loader of a manageable 
stee. All the programs used in 
this series are extracted from 
the book Advanced Com- 
modore 64 Basic Revea/ed by 
Nrck Hampshire and published 
by Co fi ins. 

MAT 

Abbreviated entry; Mf shift) A 
Token: Hex $EE,$1l, Decimal 
238,17 

Modes: Program and direct 
Purpose: To perform arith- 
metic operations on entire 
arrays, assuming their contents 
to be matrices. 

Syntax: MAT array name = 
(arithmetic expression). 
Assigns scalar value to all 
elements of the matrix in the 
array. Brackets are required 
around the expression. 
MAT array name ™ array name 
Assigns all corresponding 
elements from one array to 
another. Both arrays must be 
numeric and of the same 
dimensions. 

MAT array name = array name 
operator (arithmetic expres- 
sion). 

Or MAT array name - (arith- 
metic expression) operator 
array name. The operator may 
be + or * to add or multiply a 
matrix with a scalar value. 
MAT array name = array name + 
array name. AH three arrays 
must be of the same 
dimensions, and numeric, 
MAT array name = array name * 
array name, Array sizes must 
follow the convention for 
matrix mu Implication ie. (a * c) - 
(a * bj*(b x c). Where a,b,c are 
the array sizes in the DIM 
statement plus 1 (element 0) is 
used. 



RAT. COM HAND 

looo itiiimmttmttttmms 

1010 J 16 BIT UNSIGNED MULTIPLE 

1020 ;t;tMtmtmittitttumt 

1030 f HftREA * Nl % N2 
1040 ; 

1050 Nl .NOR 0 
10 AO K2 . NOR 0 
1070 RESULT .NOR 0 
1080 ; 

1M0 HHLLT LDA 10 ; ZERO RESULT 

1100 5TA RESULT 

1110 STA RESULT+1 

1120 LDA N2 | END IF H2-() 

1130 GftA N2+1 

1140 BEQ HWLT2 

1150 NHULT1 LDA Nl ;N1 = 0 ? 

1160 QRANW 

1170 SHE NHULT3 

11 B0 NHULT2 RTS 

IW HHULT3 LDA II ;IF BIT 0 OF Nl 

(200 AND Nl {THEN ADD N2 TO RESULT 

1210 BEQ MULT 4 

1220 CLC ; ADO N2 TO RESULT 

1230 LDA H2 

1240 ADC RESULT 

1250 STA RESULT 

1260 LDA N2+1 

1270 ADC RESULT+1 

1280 STA RESULT* 1 

1290 IWULT4 ASL N2 ;N2 = N2 t 2 

1300 RDL N2+1 

1310 LSR NI+I ;N1 = Nl / 2 

1320 R0R Nl 

1330 JKP HHULT1 

1340 j 

1350 ; 

13A0 j 

1370 ;mttmttttnmtmtm 

1300 f HATRU ARITHMETIC 

1390 jiutimittitimiutmt 

1400 ; 

1410 ISNALF - 4B113 



I 59 






rUDLflT - Jill 


2000 BNE MTEIP2 


25G0 


LDY t>FACH 




2010 JSR IAEF1 ; EVAL* EXP. IN ( ) 


2590 


JSR 4BBD4 


jmu VNflntl .nun o ; VARIABLE NflJfES 


2020 LDA I0D ; CHECK NUMERIC 


A ■ mk 

2600 


LOA 11 ;SET TYPE FLA6 TO CONST 
STA VTYPE3 


ll^n LrTYtr C 1 DVT A 


ft AT ft nil r* ruufrr 

2030 BNE TYNISE 


2610 


iijL a- LiiiAiiri una a 


2040 LUI KFflCH ;FACI1 TO FftCH 


2620 


JSR CHRSDT ; END DF STATEMENT ? 




2050 LDY DFflCH 


2630 


BEQ DOR AT 




2040 JSR IB1D4 


2640 


SYNTE JNP tAFOB ; SYNTAX 

NTEKF3 JSR I SNflLF j BET ARRAY HANE 

BCC SYNTE ; SYNTAX ERROR 

STA VNANE3 


Hul vfTrEiS .ITT 0 


■*1 ft "f ft 1 Pi P.- i J J4i^4- «-|IP,pi pp 1 • pa ipp-PPJ p p L 1 P4 PP 

2070 LDX 11 ; SET TYPE FLAG TC CONST 


2650 


IDUtf hflin I - 1+5 [rtJIP FLOATING STCRE 


2080 SU VTYPE2 


2660 


1 K 1 CftPT 1 — IjlG *TmB Fj HAT rue prnor 

l-plU r HUT 1 - 1*5 {TErlP FLOAT IN6 STQflE 


2090 JNP CHK0P 


2670 


imu VdI itl .WUK 'J ; ARRAY SIZES 


ft ll Aft «;Tf~Vftn 1 JP-Wi 1 PtiAl p PPT- IJAUP 

2100 HTEIP2 JSR IS3NALF ;6ET NAME 


26G0 


JSft CHRGET 




rll i A ft ft ft niini/ii i rip> aii j ■ p p a ■ 

2110 BCS CHQK2 {CHECK LEGAL 


2690 


BED DON AT j ; OR END OF LIKE 
BCC CH0K3 




2120 JHP IAF0B jSVKTAX 


2700 


■ A^ft HP TV DC DVT ■flDCttAUn TVDF 

IojU UrITrt iDi I y ;UrtHflNf? TirE 


2J30 CH0K2 STfl VNAHE2 


2710 


JSR IS HALF 


1J0U Vr|Kl * fro 


2140 JSR CHRGET fGET SECOND CHflfi 


2720 


mm. mm mm mm. mm. j j ■_ l m. mmm 

BCC EDVNA3 


i^7n uptu9 1 ten 

1 J/U ¥r 1 Pl^ - trU 


ntft nrr runi# >j >A .unuDrrj i 

2150 Sll LHuKZR ;HUE1BEN ? 


2730 


CHDK3 STA VNAHE3+1 


laov VrlKj - JtE 


2160 JSR ISNflLF 


2740 


LNE 3 JSR CHRGET 


1*50 ft uctti unci A 


11 EFft rntlUAft fturftu rnn j> m 

2170 BCC E9VNA2 ; CHECK FOR f I 


2750 


JL _fj JC PJPJ.PJ > p. pj— 

BED DON AT 


liftA lino ft 


2180 CH0K2A STA VNAHE2+I 


2760 


■LM PL . . . H H 

BCC LNE3 


iflJIW .RUN v 


2190 LHE2 JSR CHftSET ;5CAN TO END 


Pl ■■ Pr A 

2770 


JSR I5NALF 




'1 ft Aft ft ft A 1 LIP PI n pp 1 b 1 h 1 ■ ■ l _ . . _ . , 

12W SCO LNE 2 ; OF VARIABLE NAME 


ft TPJA 

2780 


A A A 1 k|PP wm 

BCS LNE 3 


l£1A 1") UflD A 


2210 JSR ISNflLF 


mm jl j 

2790 


EDVNA3 CHP t'l ;IS IT A STRING 
WE NSTR3 




ftftftft nnn i |i*k 

2220 BCS LNE2 


2800 


fpV^ifl 4 

1 0 J 


ft AT A. P Fh r i in i-i pup. mm +. ._ _ 

2235 EDVNA2 CHP #'| ; CHECK FOR 

AH JA [PL L ■ pr ^app pjl jl 

2240 BNE HSTR2 


Pin i Pl 

2810 


LDX 122 




jh n i a 

2B20 


lUp, jl ■ jj tj mm 

JHP IA437 




2250 LDX 122 j T¥PE HISHATCN 


ftft + Pi 

2330 


k| prt m ^ J^b mu pFLUlPL i i u ■ mm, m mm j- . ■ _. 

HSTR3 CNP |*I ;IS IT INTEGER 


1 IDA 1 CD TCUAI C i UAUr A ills fuirru 

idbu Jan laifHLr {NflUt AND CHECK 


ft "li J ft -k up. A ■ * -v-ta 

2260 JPfP IA437 


ft ft Jl A 

2640 


BNE HT1UT3 


le^y JfLa LnBK ; LEGAL 


2270 HSTR2 CHP VI {CHECK IF INTEGER 


2B50 


PL pa ■■ ■■ l ■ | . pjj. ^p. 

DEC VTYPE3 


1 7AA 1HD tftrAD i cvutav 

i/uu dnr ifli-oy j STNFfll 


ftft ft ft hup ninK'jm 

2280 BNE CHKDP 


2B60 


# JLp, PL| bp.pi pi ■ i. j JJbji ■_■ pjpji ». . . mm 

JSR CHRGET ;NEXT CHAR 


1 7 1 A PllA tf 1 TLJI j ft 

1/10 LHUK LDh 10 


A Pl#l Jk. -H PL pa g - PL PLpPph 

2290 JSR CHRGET 


2B70 


BE3 BDNAT 


IT'lft ftT A IIUAUri i 4 

1//0 bffl VNflHE 1 + 1 


n jpi Jl rph ■, i mtm - . — — — _ - 

2300 DEC WPE2 ; SET INTEGER FLAG 


2B80 


NTINT3 JHP tAFOB {SYNTAX 


w JO 5TA VlfflHE2+l 


2310 CHK0P LDX 10 ; CHECK OPERAND TYPE 


2B9C 


DDNAT LDA VTYPE1 ; FIND ARRAY 1 


J /4U afH VNflHE3+l 


2320 STI 0PTTPE 


2900 


BED VIREAL 


1 7^A C5TA ifTltOPi 

UjU 5Th VTYPE1 


2330 JSR CHfiGDT ;EN0 STATEMENT ? 


mi mm. l x 

2910 


LDA I12B ;SET HI BITS ARRAY NANE 




IT J A HHP LtlJiA** 

£340 BITE NftSSIE 


2f20 


OR A VNAlCl 


1/70 STB VTYPE3 


2350 JNP D0HAT 


-p a 

2930 


STA V NAN El 


1 /BC JSfi CHRbET 


2360 NASSIG INC OP WE 


2940 


LDA 1128 


17 DA "OrP 1 puny ( 


2370 CHP tIAA j CHECK FOR ADD + 


dp JL A A 

2950 


PI mm-. Um i i j l ji mm mmm. ■ _ 

OR A VNAHEU1 


IQftft T&B ktli. 1 . i r 

1B0U JSR ISNflLF 


A *f ftA hp pi p#vuv 

2390 BEQ GETV3 


|S _ j JL 

2?i0 


wm mm ■ i jj l ji j _ __ . 

STA VNANEl+I 


lOlft ft ftr« rni iui < r*n ahpaij m a 

id] 0 BCC EDVNfll ;B0 CHECK FOR I $ = 


ft T ft n. *im Ainf idn.p 

2390 INC OPTYPE 


n <-. -i .-. 

2970 


■ ■■ pi_ mm mm m -Mm mt_ jbi m ■ ■ _ _ ^_ _ __ _ __ _ __ _ 

VIREAL JSR FINDAR jFIND ARRAY AD OR 


IBZfl CH0K1 STfl VNAHE1+] 


1 J Aft J A i k pl L 1 pa mm . - . 

2400 CNP ItAB j CHECK FDft SUB - 


29B0 


STX VSI2E1 


LNE JSR CHRGET ; SCAN PAST REST 


Al l fi npfi p ptmpi 

2410 BED 6ETV3 


pa pi. pj j. 

2990 


PL Jp. |J pj ■ pjJa smu _ — , 

sty vsnei+i 


1940 BCC LNE ; OF VfiR NflBE 


ft J ft A W itrt AhTbdKP 

2< 20 INC OPTYPE 


PP Jl P JL 

30 00 


LDA VPTR1 ; STORE IT 


1 DRA 1CD T CU A1 C 


ft i Tft ftMft li.Jk«l n i ppjik u . ■ ■ — 

2430 CHP IIAC ; CHECK FOR BULT t 


T Pi J A 

301 0 


_PL Jp it 1 1 pltj pp J 

STfl VSTT1 


1 fli.n ore i uc 
idaU BLa LNE 


ft J i ft ftfft f-PTIIT - 

2440 BEQ 5ETV3 


T A PIA 

3020 


1 PL JL 1 IPh PH j jl. 

LDfl VPTRi+1 


1B/0 EDVUfl] CBP r% j CHECK FOR STRING 


ft jtf ft 1 t#ft ^Jtp ah ■ u 

2450 JHP IAFQ8 j SYNTAX 


PP A PP JL 

3030 


jmm •mr ■ i ■ ■■ ■■i jbl j _ 

STA YSTT1*! 


IbBft CUP lifitBi 

1 BBO BNE N5TR1 


H 1 J A Pb-fahVI | I •mm ■ pj ■ mW. . 

2460 GET ¥3 JSR CHRGET 


mm x jl x 

3040 


LDA VTYPE2 


1 DAft TH/yi ftr 1 n V All 

TTfllSE LDX 122 


2^70 CHP i' ( ; CHECK FOR ( EXP ) 


3050 


CHP 11 


1 ft ft TUft jj I'll . TLrRP 1 wmujhVHaa 

i?00 JRP IM37 ;TVPE NISHATCH 


Z4B0 BNE MTEIP3 


■fa L j 

3060 


BED GAR 3 {EXPRESSION 


1710 NSTR1 enp II 


2490 LDA VTVPE2 {CHECK TYPE2 FOR 


3070 


LDA YTYPE2 ; SET UP ARRAY NANE 2 


IViJO BNE NTINT1 (NOT IHTEBER flRftflY 


huT _A ilT^ U pPp mm" J BL ■ bJ H JpL Jta a ■ ^_ ^_ _ _ _ ^_ 

2500 C«P 11 ; SEINE CONSTANT 


30B0 


AND 1490 {FOR SEARCH ROUTINE 


1 GTA TICP LJTVDC1 *DCT Tver n *r Tft *i-p- 

It^u DEL VnrEl J SET TYPE FLA6 TO IFF 


ft? ift nur ftiP'vnpiu 

2510 BKE BEXP0K 


■ A Ph JL 

3090 


STfl Tl 


1?40 JSR CHRGET ;S£T HEN CHAR 


2S20 JNP IAF0B .SYNTAX 

t"fi f vim i nil 


3100 


DRA VKAhE2 


1950 HTIHT1 CHP t*B2 ; TOKEN FOR = 


2530 BEXPOK JSR tAEFl jEVAL EXP 


3110 


STA VNANE1 


BEQ FOES 


2540 LDA fOB 


3120 


LDA VNAHE2M 


1970 JMP (AFOfl j SYNTAX HOT = 


2550 BEQ NUN OK 


3130 


DRA Tl . 


1990 FEJEQ JSR CHRGET 


2560 JHP TffllSE ;TjfP£ NISHATCH 


3140 


STA WNAHE1+I ► 


19^0 CUP |*( ; CHECK FOR f EXP, ) 


2570 MFJM0K LDK KFACH ;FACI1 TO FACH 


3150 


JSR FINDAR ;FIND ADDRESS ARRAY 2 
















■ 




Programi 


ning 



The MAT command will 
only accept arrays of 1 or 2 
dimensions, of only numeric 
type and with not more than 
255 elements in either 
dimension. 

Errors: Syntax error - when the 
expression is not in brackets or 
an illegal operator is used. 
Type mismatch - tor string 
arrays 

Ujd subscript - for arrays of 
incorrect size etc, 
Use; High speed matrix arith- 
metic is approximately eight 
times faster than an equivalent 
Basic Subroutine. Using this 
command also saves the use of 
nested FOR . . , NEXT loops, and 



therehy red uces the chances of 
an out of memory error due to 
the stack being full. As most 
versions of Basic on main frame 
computers have full matrix 
arithmetic this subset of the full 
MAT command will be useful 
in converting programs to run 
on the C64- Matrix arithmelic is 
often used in programs 
handling large amounts of 
numbers in linear equations. 

The routine uses the simple 
convention that a matrix of size 
a * b will be stored in an array 
dimensioned by DIM A(a-1, b- 
1). This means that a routine to 
read a 5 x 2 matrix from data 
statements would be: 



The matrix multiplication is 
equivalent to: For matrix sizes 
(a x c] * (a x b) * (b * c). 



DIM A(a-1. c-U Bfa-1, b-1}. 
c{b-1,c-1) 
MAT A = B * C 

h the same as but faster than : 



DIM A(4/l) 
FOR I * 0 TO 4 
FOR J - 0 TO 1 
READ A<iJ) 
NEXT I,! 
DATA 0,4 
DATA 3,5 
DATA -5,3.45 
DATA 1.1 
DATA .4. -4 

FOR I = 0 TO a-1 
To print an array use a routine FOR J = 0 TO c-1 
like: J - 0 

FOR I - 0 TO 4 FOR K - 0 TO b-1 

FORJ*0TOl T = T + B(J,K) * C(K,I} 

PRINT AfU), NEXT K 

NEXT J A(J,I) = T 

PRfNT NEXT J 

NEXT I NEXT I 



3570 
3560 
3595 

3610 
3620 
3630 
3640 
3650 



3160 six ysizes 

3170 STY VSIZE2+1 

3180 LDA VPTRl 

3190 STfl VSTT2 

3200 LDA VPTRl+i 

3210 STfl VSTT2H 

3220 GAR3 LDA QPTYPE ; ARRAY 3 ? 

3230 BEQ DOHA T A ;NQ ARRAY 3 

3240 LDA VTYPE3 

3250 CMP tl j IS IT A CONSTANT 

3260 BEQ D0HATA ; YES 

3270 AND HBO ; IS ARRAY 3 INTEGER 

3280 STA Tl 

3290 LDA VNAHE3 

330O 0RA Tl 

3310 STA VNAHEl 

3320 LB A VNAHE3H 

3330 QftA Tl 

3340 STA VNAME1+1 

3350 JSR FIN OAR ; FIND ARRAY 3 

3360 ST* VSIZE3 

3370 STY YSIZE3+1 

3380 LOA VPTR1 

3390 STA YSTT3 

3400 LDA VPTRl*] 3810 

3410 STA VSTT3M 3820 

3420 DO HAT ft LDA DPTYPE ; SET A JUHP VECTOR 3830 

3430 ASL A ;F0R OPERATION 3840 

3440 TAI 3850 

3450 LDA DP J TAB, X 3860 

3460 STA OPJHP 3870 

3470 LDA QPJTAB+1,J[ 3880 

3480 STA GPJNP+1 3890 

3490 3 BP (DPJflPl 3900 

3500 { 3910 

3510 OPJHP .H0R 0 ;JUHP VECTOR 3920 

3520 OPJTAB .NOR A5SGN ;JUNP TABLE 3930 

3530 .NOR ADDSUB 3940 

3540 .NOR ADDSUB 3950 

3550 -NOR HULT 3960 
; ttt HAT fifl = C 3970 



39 BO 
3990 



4010 
402 0 



3670 

3630 
3690 

3700 
3710 
3720 

3730 
3740 

3750 
3760 
3770 
3790 
3790 



40 40 
4050 
4060 
4070 
40 B0 
4090 
4100 
4110 
4120 
4 J 30 



ASSBN LDA II 
CNP VTYPE2 
BEQ ASSIC 
J IP ASARAR 

ASSIC LDX 15 i ARRAY = CONSTANT 
LDA VTYPEl 
BED ASSfll 

LDA KFACK jFftCH TD FACtI 
LDY DFACH 
JSR IBBA2 

JSR IB1BF ; FLOAT TO FIXED 
LDA $64 ; STORE INT IN FACH 
STA FACH 
LDA 465 
STA FACH+1 
LK *2 

AS SRI SIX VTYPE2 ; STORE ELEMENT LENGTH 4140 
LDA 10 jCALC NUNBER OF ELEMENTS *™ 
STA Nl+1 4160 
STA N2+1 4170 
LDA VSIZE1 41 B0 

STA Nl 4190 
LDA B8HE1+I 4200 
STA N2 4210 
JSR HHULT ; RESULT =N1 t N2 4220 
JSR TRPTl jCDPY POINTER TO ZERO PA6E 4230 
LDY 10 4240 

ASLDOP LDX #0 J FACH TO ARRAY 4250 

ASL0P LDA FACH, X 4260 
STA fVPTRl) p Y 4270 
INJf 4 280 

INC VPTR1 4290 
BNE ASNC 4300 
INC VPTRHl 4310 

ASNC m YTYPE2 4320 
BNE ASL0P 4330 
LDA RESULT 4340 
SHE ASNC 9 4350 
DEC RESULT+1 4360 



0RA RESULTS 
BNE ASLDOP 
RTS 



ASNC9 DEC RESULT ; ARRAY FILLED ? 
LDA RESULT 



4370 
4380 



ASARAR LDX 15 ; SET VAR LENGTH 
LDA VTYPfl 
BED ASR1R 
LDK 12 

ASRIR SH VTYPEl 
LDX f5 
LDA VTYPE2 
BEQ ASR2R 
LDX 12 

ASR2R STX YTYPE2 

LDA VSIZE1 ; CDPlPftRE ARRAY SIZES 

CHP VSI2E2 

BED ASRS0K 
ASRSUB LDX #112 ; BAD SUBSCRIPT ERROR 

J HP *A437 

A5R50K LDA VS I IE 1+1 
CHP VSIZE2+1 
BNE ASRSUB ; ERROR 
LDA VTYPEl f ARRAYS SANE TYPE ? 
CHP VTYPE2 
BNE ASRIR {NO 

LB A 40 jCALC SIZE OF ARRAYS 
STA Nl+1 
STA N2+1 
LDA VS1ZE1 
STA Nl 

LDA VSIZEH1 
STA N2 
JSR HHULT 
LDA RESULT 
STA Nl 

LDA RESULT+1 
STA NH1 
LDA VTYPEl 
STA N2 
LDA #0 
STA N2+1 



► 






4399 JSR MEILT 

4400 JSR TRPT2 ;SET POINTERS TO ARRAYS 
4410 LDV tO 

4420 ASSTLO LDA tVPTR2),Y ; BLOCK HOVE OF 

4430 STA (VPTRI >,Y ; LENGTH IN RESULT 

4440 INC VPTRi 

4450 BHE AS5TN1 

4460 INC VPTR1+1 

4470 ASS TNI INC VPTR2 

4480 BNE AS5TH2 

4490 INC VPTRZH 

4500 ASSTN2 LDA RESULT 

4510 BNE A5STN3 

4520 DEO RESULT+1 

4530 ASSTN3 DEO RESULT 

4540 LDA RESULT 

4550 OR A RESULT H 

4540 BNE ASSTLO 

4570 RTS 

4560 ASRIR LDA ID 

4590 STA Ktfi 

4600 STA N2+1 

4610 LDA V5IZE1 

4620 STA Nl jCALC NUMBER OF ELEMENTS 

4630 LDA VSlZEI+l 

4640 STA N2 

4650 JSfl MULT 

4660 JSR TRPT2 

4670 ASRLDP LOT 10 

4680 LDX 10 ; ARRAY ELEMENT TO FAON 

4690 ASRLP1 LDA [VPTR2) F Y 

4700 STA FACI1,.I 

4710 INC VPTR2 

4720 BNE ASRNC2 

4730 INC YPTR2U 

4740 A5RNC2 INK 

4750 CPK VTYPE2 

4760 BNE ASRLP1 

4770 CPU 15 

4780 BNE ASR1TR 

4790 LDA KFACM ; FftCM TO FACll 

4BO0 LDV DFACN 

4810 JSR IBBA2 

4B20 JSR tBIBF ; FLOAT TO FIXED 

4B30 LDA *64 

4540 STA FAON 

4850 LDA 465 

4860 STA FfiCM+1 

4B70 JMP A5RTH j FACll TO ARRAY 

48B0 ASRITR LDA FACfl 

4890 LDY FACN+ I 

4900 JSR IB391 ;FIKED TO FLOAT 

4910 LDX KFACN ; FACll TO FAON 

4920 LDY t>FACH 

4930 JSR I8BD4 

4940 ABRTN LDY 10 

4950 LDI 10 

4960 ASRTN1 LDA FAON, I 



4970 


STA (VPTRI), Y 




1 ftA MIDTOt h U 

LUh L Vr FHI 1 p T 


49B0 


I NX 


J joU 


LFlr f J 


4990 


INC VPTRI 


J-J ■ J 


Bill r flfiUUFL 


5000 


BNE ASM 01 


CCD-Hi 


FflEl LDJC 1112 j ERROR HO RE THAN 2 DII 


5010 


INC VPTRl+1 




IMG fcAJ TT 


5020 ASRNC1 CPX VTYPE1 




rftNDQK ThI 


5030 


BNE ASRTH1 


n in 

J&10 


IKY 


5040 


IDA RESULT 




LDA LVPTRI ) f Y 


5050 


BNE ASRTN3 




HNt rfltl irlRSr DIPT TOO BIG 


5060 


DEC RESULT+1 




tuv 
INt 


5070 A5RTH3 DEC RESULT 




LOR (VrTKUpT 


50B0 

y v w v 


LDA RESULT 

mm If n 1 tbVtfk -1 




bin Tl 


5090 


OR ft RESULT+1 




TV A 


5100 


BEQ AS RE XT 




HEX 


5110 


3 HP ftSftLQP 




BtQ FflEJf ; UNE DIM flRRflV 


5120 


ASREKT RTS 


5700 


t klV 

INT 


5130 


■ 


5710 


ldh ( ypTfli ) f v 


5140 


i FIND ARRAY 




BNE rfltl f SECOND DEN TOD BIG 


5150 


FINDAR LDA t2F j START OF ARRAYS 




I NT 


5160 


STA VPTRI 




1 TlA /UBTD1 L v 

Lun [Yr JKU j T 
3 \ H F 1 + 1 


5170 


LDA (30 


J i J u 


51B0 


STA VPTRl+1 




rHt* in T 


5190 


FALOOP LDA VPTRI ;0NP. END OF ARRAYS 


■ 


1 Tn 


5200 


cup $3i 


3 /DVJ 


ULL 


5210 


BNE FACONT 






5220 


LDA VPTRl+1 




SI H Vr | 


5230 


CNP 132 


JO . u 




5240 


BNE FAMMT 


5820 


n ii L TV 


5250 


LU 1112 a BAD SUBSCRIPT FRPDR 

Ltf 1 Tf L i q *J nil uUUlJuILl 1 1 L III iUII 


5B30 


STfl VPTR1 f 1 


5260 


JSR IA437 


kill IV 


I BY Tl 


5270 


FftCDWT LDY 10 

i riuuii i l If 1 f v 


Ja JU 


LUT 1 ItJ, 


5280 

<m\ mm UV 


LDA fUPTRl) ¥ 'FlftfiT CHflft OF NflNF 

uvn iTr i nit f r jf insi u-nnn ur nnnL 




n e a 


5290 

J J- r V 






i 


5300 


HHP UNANFt 




AnnciPB ten ADnro . dmt pauct i act 
HyUblB JbK UKUtr! jrUl LOWbl LAST 


5310 


Rur FftWflR -TRY IfFfT APPflY 
one rnnnrv j i n t fila i rmnnT 




LUft Vbutl ; CHECK flftRAY SIZES 


5320 


LDA £VPTFrn V 


D7UU 


□ In HI 


5330 


CMP VHflNEl+T 




phi He mf^ 


Jul v 


PC* r not I a K at! HrJIKT ifn 1 n 




our AnoAnc 


JOiJV 


FAN&R TWV <F*Nh WETTT ARGflV 




1 A IIP 1 TC1 j. 1 




1 flfl t UPT P-f S V 
LJJn \ 1 n j, l f T 




CT i in 
am Kjl 




3 ! H j i 




L/ITr VbUt£+j 


5380 


I NY 






5390 


LDA ( VPTRI) s If 


coin 


i ita lpT von ■ in pituc-taut 


5400 


CLC 


C D Q n 


lf\r tl 


5410 


ADO VPTRl+l 


CflOfL 

jttU 


Bta RdoL 


5420 


STA VPTRl+1 




1 Tlfl UCITO lUl tC ftCOftV 


5430 


LDA Tl 


tfl 1 A 




5440 


CLC 




out ^noAnc 


5450 


ADC VPTRI 


tfltA 


1 f\A UfttTt^il 
LJJR V&lit£Tl 


5460 


STA VPTRI 




PHD OCttCTil 


5470 


BCC FAtlC 


tflCA 


otw NtfbL 


5480 


INC VPTRl+1 


ayqu 


ADBfiSS LDI #112 ; BAD SUBSCRIPT 


5490 


FANC JHP FAIOQP 


□070 


JHP $MZ7 1 


5500 


FA6ETS LDA tl ;6ET ARRAV DATA 


6080 


AESC JSR TRPT3 jCQFY POINTER TO 1 PAG? 


5510 


STA TH1 


6090 


LDA ID ;CALC NO. OF ELEMENTS 1 


5520 


INV 


4100 


STA Ml +1 1 


5530 


I NY 


&110 


STA N2+1 I 


5540 


I NY 


6120 


JBR MMULT 




Programming 



6L3C 
41 40 
615C 
61 M 
6170 
6180 
6190 
6200 
6210 
6220 
6230 



6260 
4270 
62B0 
6290 



6310 
6320 
6330 
6340 
6350 
6360 
6370 



ABSLQP JSR V2T0T2 jV2 TQ IT2) 
JSfl V3T0F1 jV2 TD FACtl 
LDA T2 
LDV T2+1 
LD* OPTYPE 

m ti 

BNE DDSUB 

JSR *BB47 ; (A.Y) * FACtl 
MP ABFA 
DDSUB CPU 12 
BNE DQNULT 

JSR tBSSO ;(A.Y)-FACU 
JHP ABFA 

DOHULT JSR 9BA2B ; (A, V > f FACI] 
ABFA JSR F1TOVJ f FACtl TO VI 

LDA RESULT ; CHECK ALL DONE 

BNE ABNC 

DEC RESULT+1 
ABNC DEC RESULT. 

LDA RESULT 

ORA RESULT M 

BNE ABSLOP 

RTS 

i 
1 

DRDER LDA VTYPE3 \V2 CONST 



63S 0 


CUP 


tl 


6390 


BNE 


A0V2NC 


6400 


LDA 


VTYPE2 ; SNOT Y2 S Y3 


6410 


STA 


VTVPE3 


6420 


LDA 


VSIZE2 


6430 


STA 


VSIZE3 


6440 


LDA 


VSIZE2+1 


6450 


STA 


VSIZE3+1 


6440 


LDA 


VSTT2 


6470 


STA 


VSTT3 


6490 


LDA 


WTT2U 


6490 


STA 


VSTT3+1 


6500 


LDA 


tl 


6510 


STA 


VTYPE2 



6520 ADV2NC RTS 

6530 ; 

4540 TRPT3 LDA VSTT3 j COPY POINTERS TO 

6S50 STA YPTR3 {ZERO PAGE 

4540 LDA YSTT3+1 

4570 STA VPTRj+i 

65BO TRPT2 LDA V5TT2 

6590 STA VPTR2 

6600 LDA WSTT2+J 

6410 STA VPTR2+1 

4620 TRPT1 IDA YSTT1 

6630 STA VPTR1 

4640 LDA YSTTl+i 

6450 STA VPTRiM 

4640 RTS 

6670 ; 

6480 Y2TDT2 LDA VTYPE2 ; Y2 TO FACI2 

6490 BEG V2RA 

4700 BhI V2INT 



47 JO LDA KFACM ;FACN TO FACI2 

4720 LDV DFACH 

6730 STA T2 

47*0 STY T2+1 

6750 RTS 

6760 V2RA LDA VPTR2 ;V2 TO FACI 2 

6770 LDY VPTR2+1 

67 BO STA T2 

6790 STY T2+1 

4BO0 LDA #5 

6BI0 V2BPT CLC ;BUKP VPTR2 

6B20 ADC VPTR2 

6830 STA VPTR2 

4B40 LDA VPTR2+1 

6850 ADC 10 

6B60 STA VPTR2+1 

6870 RTS 

6830 V2INT LDY 10 jFUED TD FLOAT 

6890 LDA (VPTR2f,Y [THEN FACI1 TO 

6900 TAX 

6910 I NY 

6920 LDA (VPTR2),Y 

6930 TAY 

4940 TXA 

6950 JSR <B391 i FIXED TD FLOAT 

4940 LDK KFACT {FACtl TO FACT 

4970 STJ T2 

69S0 LDY t>FACT 

6990 STY T2+1 

7000 JSR IB BD 4 

7010 LDA #2 

7020 BNE V2BPT ;G0 BUKP VPTR2 

7030 W3T0F 1 LDA VTYPE3 

7040 BNE V3IN7 

7050 LDA YPTR3 ;V3 TO FACtl 

7060 LDY VPTR3+1 

7070 JSR IBBA2 

7080 LDA t5 

7090 V3BPT CLC ; BUMP VPTR3 

7: 

7 



13 



00 ADC wtr; 

10 STA VPTR3 

7120 LDA VPTR3M 

7130 ADC 10 

7140 STA VPTR3+1 

7150 RTS 

7140 V3IHT LDY tO ;GET V3 

7170 LDA IVP7R33 , v 

7180 tax 

7190 INY 

7200 LDA (VPTR3J.Y 

7210 TAY 

7220 TJfA 

7230 JSR IB391 jFIXED TD FLOAT 

7240 LDA 12 

7250 BNE V3BPT ;S0 BUMP VPTR3 

7240 FITOV! LDA VTYPE1 }FACIl TO VI 

7270 BNE VI INT 

72S0 ill VPTR1 



7290 LDY YPTR1+1 
7300 JSR $B8D4 
7310 LDA t5 

7320 V1BPT CLC ; BUMP YPTRt 

7330 ADC VPTR1 

7340 STA VPTR1 

7350 LDA VPTRH1 

7360 ADC tO 

7370 STA VPTR1H 

7380 RT5 

7390 VI INT JSR IliBF ; FLOAT TD INT 

7400 LDY 10 

7*10 LDA 164 

7420 STA iVPTRlI,Y 

7430 LDA 165 

7440 INY 

7450 STA IVPTRli.Y 
7460 LDA 12 
FACI2 7470 BNE V1BPT 
7480 ; 

7490 HULT LDA VTYPE2 j CHECK FOR HULT. 

7500 CNP II ; ARRAY BY CONSTANT 

7510 BNE NERR 

7520 GADS JNP ADD SUB 

7530 NERR LDA VTYPE3 

7540 CNP tl 

7550 BEQ GADS 

7560 LDA VSrZEl+1 ; CHECK ARRAY DIN. 
7570 CNP VSIIE2U 
75 BO BNE A A ERR 

7590 LDA VSIIE1 ; CHECK NOT SAME ARRAYS 

7400 CNP VSiIE3 

7610 BNE AAERR 

7620 LDA VSIZE2 

7430 CUP VSIZE3+1 

7640 BNE AAERR 

7450 LDA VSTT1 

7440 CNP YSTT2 

7670 BNE NSARRO 

7680 LDA VSTT1+1 

7690 CNP VSTT2M 

7700 BEQ AAERR 

7710 NSARRO LDA VSTT1 

7720 CNP VSTT3 

7730 BNE AA5QK 

7740 LDA VSTTl+l 

7750 CNP VSTT3+1 

7760 BNE A AS OK 

7770 AAERR LDX 1*12 {BAD SUBSCRIPT ERROR 
7780 JHP *A437 

7790 AA5QK JSR TRPT3 iCOPY POINTERS TO I. P, 
78 00 LDA 10 
7810 STA N1H 
7820 STA H2H 
7830 LDA 11 
7840 STA RON 
7850 STA NRDH 
7860 STA COL 



► 



/o/y 


LDfl 15 j CALL LE'HBTK DF V2 ROV 


oioQ 


TC-O IITTATI iCTT til 

JSR V J i OF 1 (GET VI 


|Pb ■ mm jl 


STfl VPTR3+1 






□ 1 DA 

B1TO 




m w- A Jfc 

8500 


IMC COL 


70QA 

/□TV 




□ 1AA 


1 flU Till 

LOT TZ+i 


8510 


CLC 


70 Aft 


i nil n 


01 i A 


JSR f BhZB j (ft. t) 1 FACIl 


8520 


LDA V2C0LP 


/7_V 


AA*ib ETA U 4 


32Z0 


L1JA KFftC" 


9530 


j% urn. m a m, jmu M mht 

STA VPTR2 


TO^ft 


bin 11 


D1TA 


LUl t7rHLT1 


85 40 


ADC Tl 


7DTA 


LUX Vb I £ E J + 1 


in j a 


JSR IBB&7 ; (fl.Vf f FACI 1 


8550 


STA V2C0LP 




AEf 

UtJL 




i iVi onu 


9560 


LDA V2C0LP+1 


TO^fl 


T An 


ATI. fh 


rue llEI Tfl 

CPTF V51IE2 


B570 


STA VPTR2+1 


701. Pi 

/ 7 hi' 


fit* un 


8270 


BEO tNDCOL 


8580 


ADC 10 1 


| /7 JV 


TCD M-WI 1 1 T 




1NL pUV 


6590 


STA V2C0LP+1 


j fToU 


LDA RESULT ; STORE IT IN LLV2 


8290 


LUX VsrnLn 


8600 


JMP AAL0P 


/77v 


STA LLV2 


B300 


LUl f/rrlLn 


3610 ENDR0N LDA NRON : ALL RONS DONE ? 


□yyy 


LDA RESULT* 1 


8310 


Jan fifsut jrHLIl FU \k.i) 


8620 


CHP VSIZE1 


ouiv 


STA LLV2+1 


8320 


1 HA iidtdi ■ in btb nnuM 1 Ann 
Lvn Vrln* j¥£ rIK UUiP( 1 KIN 


S 630 


BNE NEAA 


□y^y 


AALOOP CLC ; MAIN LOOP 


B33D 




8640 


RTS : ALL DONE 


oyjv 


LDA VSTT2 ; SET V2 CDL. PTR, TO NEIT8310 


AhP 1 1 trt 

flDL LLVi 


6650 NEAA LDA VPTR3 


ou^y 


ETA UD7D? 
a In Vrfnx 


y 


STA VPTR2 


8660 


STA VSTT3 


y y jy 


nui* 1 A f LUL yr Vi 


ojoy 


LDA VPTR2+1 


3670 


LDA VPTR3+1 


BUoy 


din T^wllLr 


0 J# V 


ADC LLV2+ 1 


36B0 


STA VSTT3+1 


Dv/y 




caioy 


STA VPTR2H 


B690 


INC NR0N 


OAQA 


QTA U PTE? 7+1 


070^ 


JPtP AAHRC {SET NEXT 2 ELEMENTS 


9700 


LDA tl ; FIRST COL. E 


EAQft 
BU7y 


Ann in 


01 ft A 


ENtOL JSR F1T0VI ;FAC41 (SUN) TO VI 8710 


STA COL 1 


3 J 'A- 


3ln VitULr+] 


Qlf ft 


LDA tl ; FIRST RON 


8720 


JNP AALOOP jBO NEXT RON FIRST COL. 


Of 1 A 

Hi 1U 


nrTLur ljm #y jicnu RUw LUL rUfrlL 


OHiV 


STA RON 


8730 


NR0H .BYT 0 


9130 


3 1 n rifbn 


ot jy 


LDA COL 


8740 RON .BYT 0 


sno 

y I -J v 


07 A FAHiii 


nun 


CHP VSIZE2+1 


B750 COL ,BYT 0 


6140 


sin rntin T £ 


Of JV 


BE9 mm 


8760 LLV2 ,N0R 0 


3150 


c Tfi pftrM^ 7 

P i pi rfitn T -j 


■QtDv 


LDA VSTT3 ;SETV2 PTRJO START CURRENT 8770 V2C0LP .NOR 0 


3160 


si n rfiL-iT T ^ 


u t r v 


STA VPTR3 ;R0N 


8730 .END 


8170 

1 


MHnnL ifSn V £ i U 1 4 j Dt 1 Vt 


Dt Oy 


LDA VSTT3+1 




■ 






1240 


LDA MOO ; ARRAY NOT FOUND 


1500 ; 






1250 


JNP S0BT21 


1510 SORTOS LDY 1104 


i yyu 


SORT JSR 10079 ;SET 1ST CHAR NAHE 


1260 


1 


1520 


LDA (422), Y ;6ET ARRAY DIMENSION 


J. y j u 


STA CA ; STORE IT 


1270 


S0RT03 LDY 1400 


1530 


CHP HOI 


j ytV 


JS« 10073 ;6ET 2© CHAR 


1280 


LDA <f22>,Y 


1540 


BEfl S0RT06 (ONLY 1 DINENS10N 


I A7/1 
IvjU 


PHP 


1290 


CHP CA ; NAME CORRECT? 


1550 


LDA t«0l ; INCORRECT D I HENS ION 


i n in 
ly^y 


OR A 1180 ;SET HISH BIT 


1300 


BNE SDRT04 ;N0 


1560 


JHP SORT 21 




STA CB ; STORE IT 


1310 


I NY 


1570 : 




lyoO 


PLP ; NULL 2ND? 


1320 


LDA i«22),Y 


1580 S0RT06 LDY 1105 




BED SORT 00 ;YES 


1330 


CHP CB 


1590 


LDA (422) ,Y {GET NUHBER OF ELEMENTS 


1 ADA 


JSR I0O73 i CHAR BET FOR NEXT COfflAND 


1340 


BED SORTOS ;YE5 


1600 


STA NOOFE+1 


1 AOfi 

lU¥ r J 


MP 50RT01 


1350 


■ 


1610 


I NY 


1 1 Afl 


SORTOO LDA »60 


1360 


S0RT04 LDY 1*02 j ADD LENGTH OF ENTRY 


1620 


LDA (122), Y 


1 H A 


STA CB 


1370 


LDA 1422), Y ; TO POINTER AND 


1630 


STA NDOFE 


1 1-Jft 


! 


1380 


STA TEMP ; CHECK NEKT 


1640 


LDA NODFE+1 ; ENOUGH ELEMENTS? 


1 1 Jy 


S0RTO1 LDA *2F ;SET POINTER 


1390 


INT 


1650 


BNE S0RT07 ; YES 


1 1 1A 


STA 122 ; TO ARRAY 


1400 


LDA 1422M 


1660 


LDA NQOFE I 


i i^y 


LDA I2F+1 


1410 


STA TENPM 


1670 


CHP tf02 


nay 


STA 122+1 


1420 


CLC 


1680 


DCS SORT 07 {YES 


i 1 7A 




1430 


LDA 122 


1690 


LDA tt02 ;TD0 FEN ELEMENTS 


11B0 


50RT02 LDA *22 ;END Of ARRAYS? 


1440 


ADC TEMP 


1700 


JHP S0RT21 


1190 


CMP l?F*2 


1450 


STA 122 


1710 : 




1200 


BNE S0RTO3 ;H0 


1460 


LDA 422+1 


1720 50RT07 LDA NQOFE ; SET COUNTDOWN 


1210 


LDA $22+1 


1470 


ADC TENP+1 


1730 


STA NO0FC ; FOR NUMBER OF 


1220 


CMP *2F+3 


14B0 


STA 422+1 


1740 


LDA NODFE+1 ; MAIN SORT LOOPS 


1230 


BNE SORT03 |ND 


1490 


BCC SORT 02 ; ALWAYS 


1750 


STA NQ0FC+1 ► 





Programming 



Routine entry pomf : $90AC 
Routine operation; She MAT 

routine uses the fo Mowing 
Basic ROM calls. 



SAEF1 — Evaluate expression in 
brackets 

$BBD4 — FAC#1 to memory 
(X,¥} 

SBBA2 — Memory (X,Y) to 
FAC#1 

SB1BF — Fioat to fixed 

JB391 — Fixed to float 

$B867 — Memory {A,V) + 

PAC#1 to FAC#1 

SS850 — Memory {A.Y) — 

FAC#1 to FAC #1 

$BA28 — Memory (A-Y) • 

FAC#1 to FAC#1 

The routine for assignment 
wil!> for speed, just perform a 
block memory move if the two 
arrays are both of the same type 



e.g. both integer, The multiply 
routine works in the same way 
as the basic version above. It 
calculates the address of the 
next element required just by 
adding a pre-calculated offset 
for speed, 

Readers are advised to 
consult a standard mathematics 
textbook for details of matrix 
arithmetic. 

SORT 

Abbreviated entry: S(shift}0 
Affected Basic abbreviations: 

None 

Token: Hex SEE, SIS, Decimal 
238,24 

Modes: Direct and program 
Recommended mode: Either 
Purpose i To sort a string array 
into alphabetically ascending 
order, 



Syntax: SORT string array name 
- the string array name must be 
1 or 2 bytes long, this being the 
characters of the name 
(without the $ character). 
Errors: Syntax error - if no 
name is specified. 
Array not found - if the string 
array speeifEed does not exist. 
Incorrect dimension - if the 
string array specified has more 
than one dimension, 
Insufficient elements - if the 
string array has only 1 element. 
Use: SORT is a bubble sort 
routine that will sort a string 
array so that aH of the strings in 
the array can be read in 
alphabetical Ey ascend ing 
order, For example: 



2 NAME 

3 BUBBLE 

4 AFTER 

5 READING 

6 READ 



NAME 

READ 

READING 

SORT 

TEST 



A${) 

0 TEST 

1 SORT 



After SORT A 

AFTER 

BUBBLE 



Routine entry point; S9D25 
Routine operation: The array 
name is f rrst read in and stored 
away in the Basic's format for 
string arrays. The array storage 
area is then scanned for that 
array and if not found, the 
message array not found is 
displayed. If the array is found, 
the number of dimensions is 
checked and if there is more 
than one dimension, the 
message 'incorrect dimension' 
will be displayed. If that is OK, 
the dimension is checked and if 
it is only one value the message 
'insufficient elements' is 
displayed. If all checks are OK 
the array is fhen sorted. 



1760 


i 

I 


2130 


IW 


2500 


STA (124). Y 
INY 


1770 


S0RT08 LDA 1100 ; MAIN LOOP OF SORT 


2140 


LDA [*24),Y 


2510 


1780 


STA FLAGS ; RESET SNAP FLAB, 


2150 


STA fFD 


2520 


LDA fFD+1 


1790 


STA COUNT ; AND 1L0DP COL NT 


2140 


[NY 


2530 


STA H24J.Y 
INY 


] 900 


STA COUNT M - 


2170 


LDA (124), Y 
STA IFD+1 


2540 


1B1Q 


DEC N0OFC {DECREASE OLDOF COUNT 


2180 


2550 


LDA LENl 


1120 


LDA NO0FC 


2190 


LDX LEN2 ;LEN(STR2)'0? 


2540 


STA (*24).Y 


1870 


CNF- MFF 


2200 


BE6 SORT 17 ;YES, DON'T SNAP 


2570 


INV 

■ mm 1 


1640 


BNE S0RT09 


22)0 


LDX LEN1 ;LEN(5TR1)*0? 


25BD 


LDA IFB 


1B5Q 


EEC N0OFC+1 


2220 


BE 9 SORTlfi. s YES. SNAP THEN 


2590 


STA (124) V 


I860 


f 


2230 


LDY 1100 


2400 


INY 


1870 


S0RT09 LDA N0QFC+1 ;£ND OF SORT? 


2240 


SORT 12 LB A (*FBJ,Y ; COMPARE t r B 


2410 

H ■ if 


LDA IFB+1 


1880 


BNE SORT 10 jNC 


2250 


CHP (IFD),Y ; H1TH IFD 


2420 


STA (124) ,Y 

LDA 1101 j FLAG SNAP i 


1990 


LDA NOQFC 


226C 


BED SORT 13 ;SANE 


2430 


1900 


BNE 50RT1Q ; ND 


2270 


BCC SORT 17 ; DIFFERENT, DON'T SNAP 


2440 


STA FLAGS 


1910 


UTS ; YES, DONE 


2280 


JHP SORT 14 {DIFFERENT, SNAP 


2450 


■ 


1*20 


■ 

V 


2290 


4 


2440 


SDRT17 INC COUNT ; INCREMENT INNER 


1730 


SORT10 CLC jSET 124 TO *22+7 


2300 


SORT 13 I NY { LENS TH= 254? 


2470 


BNE S0RT1B ; LOOP COUNT 


1940 


LDA $22 


2310 


BEQ S0RT17 j YES, DON'T SNAP 


2480 


INC CQUNT+1 


1950 


ADC #*07 


2320 


CPY LENl ; END OF STR1? 


2490 


SORT 18 LDA COUNT 


1940 


STA 124 


2330 


BCC SORT 14 ;NQ, CHECK STR2 


2700 


CHP M00FC ;D0NE? 


1970 


LDA 122+1 


2340 


BEQ SORT 15 {YES 


2710 


BNE S0RT2O jNO 


1980 


ADC HOD 


2350 


BCS SORT 15 ; ALWAYS 


2720 


LDA C0UNT+1 


1990 


STA 124+1 


2340 


i 

! 


2730 


CHP NDOFC+1 


2000 


■ 


2370 


S0RT14 Cpv Ui .N2 ;£ND OF STR2? 


2740 


BNE SORT20 ;N0 


2010 


SORT 11 LDY 1*00 ; INNER LOOP 


2380 


BCC SORT 12 ;N0T YET 


2750 


LDA FLAGS ; ANY SNAPS? 
BEQ SORT 19 jNO, END 


2020 


LDA <*24J,Y j SET LENGTH, ADDRESS 


2390 


i 

P 


2740 


2030 


STA LEN1 ; OF 1ST STRING 


2400 


SORT 15 LDA LENl ;LEN1=LEN2? 


2770 


JNP SQRT0B ;DD NEIT LOOP 


2040 


I NY 


2410 


CHP LEN2 


2790 


SORT 19 RT5 ; ALL DONE 
S0RT2O CLC 


2050 


LDA W24),Y 


2420 


BEQ 5QRT17 ;YE5, DON'T SNAP 


2790 


2060 


STA IFB 


2430 


BCC S0RT17 ;N0, LENKLEN2 


2800 


■ 

1 


2070 


MY 


2440 


i 


2810 


LDA *24 [INCREASE POINTER BY 3 


2080 


LDA (*24),Y 


2450 


S0RT14 LDY 1*00 jSNAP, STR1=STR2 


2820 


ADC 1*03 


2090 


STA IFB+1 


2440 


LDA LEN2 { AND VICE VERSA 


2B30 


STA «24 


2100 


I NY 


2470 


STA tt24),Y 


2840 


LDA 424+1 1 


2110 


LDA («4),Y ; GET LENGTH, ADDRESS 


2480 


IKY 


2850 


ADC 1*00 


2120 


STA LEN2 ; OF 2ND STREHS 


2490 


LDA IFD 


2840 


STA *24+l ^ 





Abbreviated entry: V(shEft)A 
Affected Basic abbreviations: 

VAL - VAL 

Token: Hex SEE, $20, Dedfnal 
2^832 

Modes: Direct and program 
Recommended mode: Either 
Purpose: To return the address 
in memory wvhere a variable is 
stored. 

Syntax: VARPTR (vanabte 
name} - the variable name 
must be in ASCII characters. 
Errors: Syntax £rrqr 
Uses VARPTR can be used to 
find the address in memory of 
any variable, be ft simple or an 
dement of an array. If the 
variable i$ a string, the value 
returned points to the length of 
the string (the following two 
bytes are the pointer to the 
actual string) for example: 
VARPTR (AS) wiJI return the 
entry address of AS. 

To find the address of the 
string: DEEK (V A RPTR ( A|)+1] 
VARPTR (BB(12)} will return the 
address of the twelfth element 
of the array BEL 
Roy tine entry point: S9FCA 
Routine operation: On entry, 
VARPTR scans past the opening 
bracket and then finds the 
variable (or creates it if it does 
not exist). The closing bracket 
h then scanned past and the 
address of the variable is 



2870 


JHP SORT 11 ;DQ INKER LOOP 


WiV iiQR STERR3 




1 26B0 


■ 


3030 STERRl »BtT F ?AflRAY NOT FGUKD^IOO 




2B90 S0R121 ASL fl ;SEHD ERROR HESS AGE 


3040 STERR2 »BYT ? 7 INCORRECT DINENSION'i 


(00 




TAV 


3050 STERR3 - BVT ^INSUFFICIENT ELEHEHTS 




2910 


LDA POIKT.V : ADDRESS OF MESSAGE 


3UflO Lh 4 BYT 0 




2920 


TAT 


1 ft AH hl/T a 




IOTA 


IWf 


■iUBU NUOrt , luR 0 




2940 


LDA POINT, Y 


3070 NDOFC .NOR 0 




i 2950 


TAY 


3100 liM . DVT 0 




2960 


TIfl 


3110 LEN2 .BYT 0 




2970 


JSft IAB1E ;SEND IT 


3120 COUNT .NOR 0 




2960 


JflP »A462 ; PRINT 'IK...' 


3130 TEHF *N0R 0 




2990 


■ 

i 


3140 FLAGS iBYT 0 




3000 


POINT .DOR STERRl 


3130 .END 


■ 


3010 


.NOR STERR2 






IO80 LDX VARP01 {GET POINTER 


■ 


1000 VARfTR JSR *AEFA ;SCflN '{' 


1090 Lflfl VARP01+1 




1010 


JSR IB06B ^ FIND VARIABLE 


1100 STS *A3 ; SEND IT, STORE L0N BYTE 




1020 


STA VARP01 ; STORE POINTER OFF 


It 10 STA $&2 f STORE HI BYTE 




1030 


STY VARP01M 


1120 LDX tf?0 ; EXPONENT = $90 




1040 


JSR IAEF7 jSCAN PAST ')* 


1110 SEC 




1050 


LDA 1100 } SET TYPE TO REAL NUMBER 


1140 JHP *BC49 {FLOAT AND SEND 




1060 


STA tOD 


I ISO WARP01 .NOR 0 




1 1070 


STA fOE 


1160 .END 


■ 1 



converted to floating point J 
form. 

Please use our machine 
code entry program, to be 
found efsewhere in this issue, 
to enter this program. 



Because of the size of this article it was impossible to 
print the Basic Loader for the machine code. If you 
would like a copy of the loader then please send a 
large stamped self addressed envelope to 
Setter Basic Loader, Your Commodore, 1 Golden 
Square, London W1R 3AB. 



For help with Readingand Writing 





Since 1975, 350,000 
adults have been helped 
to read and write better. 

If you want help look for 

this sign. 

for further information 
Adult Literacy & Basic Skills Unit 

PO Box 213 London WC1V 7ET 



MADE BY ALIEN 




THE FINAL CARTRIDGE 

THE FIRST OUTSIDE OPERATING SYSTEM FOR THE CBM 64 



This new operati 
memory and is al 

ecituri}$i 

DISK TURBO - 6 limes iastet disk 
access - loading and saving 

TAPE TURBO - 10 times faster, even 
with files - normal Commodore com 
mands. - compdiihle with standard 
turbo t 

ADVANCED CENTRONICS INTER- 
FACE compatible with aM ihn well- 
known Centronics printers and Commo- 
dore printer programs Prinls all the 
Commodore graphics and control 
codes {important for listings) 

Advanced screen-dump facilities. 
Prints Low- Res. Hi-res and Multico- 
lorj r . F U I! page f ! ) E ven fro m g am es. and 
paint programs, like Doodle. Koala 
Pad etc Searches automatically for 
the memory-address of the picture. 

24K EXTRA RAW FOR BASIC-PRO- 
GRAMS AVAILABLE: Two new com 

mauds „ Memory read rr r ,, Memory wri 
te' J They move 1 92 bytes with mechr 
nelangu age -speed anywhere in the 
64K Ram of the CBM 64. Can be used 
with strings and variables 

BASIC 4.0 COMMANDS like DloarJ, 
Dsave, Dap pond, Catalog, etc. 

BASIC TOOLKIT wmh Auto. Renum 
(rncl Goto and Gosub), Find, Help. Olo\ 
etc 



ng system built in a cartridge does not use any 
ways there- Compatible with 98% of all programs. 



p PREPROGRAMMED FUNCTION 

KEYS: Run, Load. Save, Catalog, 
Disk commands. List (removes all list 
protections) 

* KEYBOHD E XTRA'S - Allows you to i 
delete pari of a line; stop and conli 
nues listings, move cursor to lower 
lefthand corner Pokes and Syscall^in 
Hex. T y p - c o m m a n d ope rate s you r pri n 
ter as 3 typewriter. 

« COMFORTABLE EXTENDED ML. 
MONITOR: with relocated load 
sc ro I liny up fi ri d H it w n . Bunks wi E r. h i n cj . 

etc 

* RESET SWITCH: resets to monitor, 
resets with old, resets lo hh Res priu- 
ting, resets every prOlhcithH pmqr-ml 



SPECIAL 
INTRODUCTORY 
PRICE 



FOR ONh 



FOR TWO 



FOR THREE 
OR MORE 



4 # 



£?j4h: h 

30- 

pr ^| ^ k each 



ON OFF SWITCH 

newer need ihat one 

1 2 Months repld 
cement cj Liar an tee 



COMf Ml 1 f 



we hope you 

14 Days money 
hack guarantee 
if you are 
dissatisfied 



U.K. ORDERS Br relays and AccescardsoT"*- 1 
Cheques fehoutci Im mndu qliI to: 
H & P Computers.fvctg Hornbeamwalk 
Witham Essex CM8 2 SZ England. 
Telephone: 0376 511471 . 



The 



WINNERS 

of ths ASP DREAM HOLIDAY Competition 

ialist Publications Ltd. are pleased to announce 
of the%bulqus Dream Holiday Competition. 

-■•'•jeit JTV ^ 



FIRST PRI/K 



a ho] Lday u n> fie ru j n 1 he >r| J 
up io a value of 11,500 bus been 
awarded to Mr K. Gouldthorp 
of 2 Wood si ile Road. Raddaffe 
on -Trent. Nottingham NG12 2HJ 



Second Prize 





BED 

commm 



-die v~ery latest in portable video 
camen±r" recorder fnwrrA fn-fr 
i/flJWj j|<jo lo Mr C. K . Duffy 
of #3 Citjss Ktats Place, Region. 
Leeds LSL1 7JN« 




Third Prize 



■the ever popular BBC Model B 
Micro computer pins software 
package, awarded 10 Master P. W. 
DawsOfi of II Ladieiide, Brae, 
Shcdand/K2 9SX. 



And the winner ot trie 



fourth prize 



7 



-a superb Minolta X7QQ camera 

with 50m in Ut^ ;irid llasheun is 

Mr Lee Sullivan of .VAdmers 

Wsoct, Vi^a Village. Meopham. 

Kern D A 13 Q5T » 

i ■ ■ .j _ 




; 'jli 



ASP wi.hi Id like Ui [hank ever^-nne w hcujntcrvd the compel iim n , 
■ir-'i O ) N GR AT U L AT [ON S to M rGouUJihorp tor hi^ winnine 
sentence which we've printed be low. 




"...to combat boredom by the beach, 
keep magazines in easy reach! 99 



EVER HAD A LOADING PROBLEM? 

Then tend olf lor WIZARD'S TAPE HEAD ALIGNMENT KIT - Ho on* 

should be without on«E 

By far the most common cause or loading failure is bad alignment of 
your tape heads. All c&asette units can become out of alignme-nt with 
use aod may have been incorrect from the start. Our alignment kit will 
allow you +o precisely sel up yoor lape heads lor me best possible 
loading conditions. In many ca&es ihis"will make- a remarkable 
deference in loading reliability especially of loading programs. 
Our kit comprises: 

(1} A precision recorded cassette containing a sophisticated test 
program, {2} A special adjustment screwdrrver {3} a direction 
indicator. (4} A turning meter, (5, A detailed instruction booklet with 
diagrams. (&) A Loading Doctor - lo help you diagnose any loading 
problems, All of this for Only £6.951!! 

COPY KING 

♦ Revolutionary new Copjer for FAST LOADING programs. 
+Slriped loaders, pi una loaders, el a, handled with ease. 

+ Bac h-u p cop ie* a re m ad e o n bl an k TAPES &t fast speed (faster than disc! ) 

♦ Extremely easy lo use - no technical knowledge required, 

+ No additional hardware and no second cassette recorder *re required 

♦ We bePi eve th is 1 DO 0/ o mac hin e c od e cop ie r is un rivalled i n performance 
♦Buy the market leader, Greet value at £7.95. 

HALF PRICE SPECIAL THIS MONTH!!! 

Copycat and Lightning Load togelher lor only £5.95. Usually £5 95 each. 

COPYCAT 

♦ Our highly popular back-up copper for Commodore/slandard rate 
loading systems 

♦ Thousands sold in |he last year. 

♦ Makes back-up copies of Commodore/standard rate software onto blank 
tapes. 

^Wizard sound effects. Casselte magic sense. 

LIGHTNING LOAD II 

♦ Con verts almost all your slow loading games/programs prto SUPER FAST 
TURBO loading versions on tape. 

*The tedious wait for loading is over when you buy this excellent program. 

Overseas orders welcome. Europeans please add SOp. Oulside Europe 
add £1.DD. UK postage free. Rapid dispatch ol orders. Ch&ques/ROi to- 

WIZARD SOFTWARE (DEPT. A} 
§9 THE MARLES, EXMOUTH. DEVON EXB 4NE 



COMMODORE 64 OWNERS 

The Ultimate Reference Book 



the 

COMMODORE 



Programming The Commodore ©4 by 
Haeto West 

Corripr'ihrnsive- dr :J rn-arJaola leaching and 
^Terence Ouok on 1h* 64. t.-kps aver *hc'e 
Commodore's manual leaves ofi, my^h larger 
m ,r+\*n rFHjst computer baoki. Program* available 
separately nn diBk ur un two rapes save 
keying in lime. 

ftj^.ci widude course in BASIC piaojamrtting 
h<iw BASIC work*, fjnenrfing BASIC, machine 
language ccu-is*. ROM gu<de and memory- 
maps *IC. Ihrougn coverage cH graphics; and 
iOund. tape an-d disk handling hardware 
BPS* 0< all ^is 0001(3 . . rcQUired leading ior 

dii i hose who lMsh lo make lull us* o' their 
B4s" JacK Cohen 



Programming Th* Commodore 64 |R Wsit). £ 1 m UKiiyropg Si D pages 

pa<jL-r!^irk 17 chapters - apoendicts. IS8M 0 &&07&5O ? 3 
Published by Lewel Hd (CnmpuHn PutJhtdCicn 4 l. P.O. Bpk 436. HampaceflrJ, 
[^^S NW3 lBH - ^oflrfinii^ii-iy the Commodore 64. Disk [& 90 lint VATi 

0 9^07650 3 1 Programing the Comnwdore €4. Tapes CB SO imt 
H/ATJ IS0N 0 S 50 7650 4 K Programming Eh» VIC IWesiL E10 SO fifj? 
peg** i&BN 0 9S0765C? \ 5 -packed wth v.r-.^iiv a i Vn* .Vormaco-.. v >». 
jre Jikelv «o neeel - j. Gui^smith. Frog* itninlru iha PET/CBM (West) riQ gn 
512 p4pg^ & . ISBN O 9EiO76S0 D 7 "Unq^arignablv th* most 
crjmpiehtMi%ive reperente r have s- *n"' - Jim Buitcrfigld 




WAIL OflD€fi fORM 

Send oidcrs ?nd make cheques payahle to Level Lid iCompme* 
Publicaiionsl, CO Hiblios Oist'ibuE^f , Slar Foad PanndCie G'ecr N : r 
Horsham. West SiiS-Ma flH 1 3 BID 



Qua^nlily Title 



NAM" 



Programming the Commodurf tj-i fWestJ 
PlDyramminig Tne> ComrnodU'e 64 D»sk 
PfQ^ramJiiiny The Commotlupe 6fl Tao5S 
P'ngramming Th* ViC iWes^ 
Progiamming The PE 1 CBM i Wesli 1 



Price 

t lfl 90 4 
{&.90 1 * 
t&.&G" " 
f 10 SO' 
i lB SO" 
"Aorl f 1 each pu-siayt: 
' " Add 5>Dp «aeh poslage 
TOTAL PAYMEWT 



ToEal 



vc i/ae 




Does your micro chat to 70,000 people across the UK? 

Can your micro interview pop stars, hackers and doyennes 
of the computer industry? 

Can your mien) provide the answer to your technical and 
software problems? 

Could your micro send and receive telex's worldwide? 

Does your micro do your shopping for you- and have it 
delivered to your door? 

Is your micro an answering machine, delivering your 
private mail whenever you log-on? 

NO? Shame! 





800- 



Mkronet BOO 
8 Herbal Hill, London EClR 5EJ 
Telephone: 01*278 3143 



r 



/ 



To: Microtiet 800, 8 Herbal Hill, London FXl 

Please send me a brochure on ±M kroner 800 



Name. 



Address 



L 



Age 



Telephone No_ 
Micro 



YC JAN Bfi 
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i 

i 

i 
i 
i 

j 




jayne Coin had a heart to 
heart with Commodore's new 
PC 20 and didn't suiter 



agonies. 



FOR MOST PEOPLE IT IS HARD TO 
believe that it is only five short years since 
the home computer revolution began 
with the launch of Sir Give Sinclair's 7X 
range of computers. Since then 
Commodore has become a household 
name but the full title of the company, 
Co m m od o re B u si ness Mat h i nes, be I \ es i ts 
roots as a major force which changed 
attitudes towards computers in business 
and paved the way for Sinclair. 

Prior to the launch of CBM's PET range 
of computers, business machines were 
unwieldy beasts and very much the 
preserve of the larger domestic and 
multinational companies. The concept of 
a computer on every desk was one which 
Commodore made very much its own. 

The advantage of the PET was that it 
was a stand alone computer. Each 
machine held sufficient memory to 
enable an executive to perform many 
tasks in the comfort of the office, when 
previously he had to hook time on the 
mainframe machine, 

Since these halcyon days Commodore 
has seen many changes, including the loss 
of its lead to IBM's range of personal 
compuiers. IBM's domination has 
reached such proportions now that this 
company has become something of a 
demr-god in business circles and the PC 
has become a machine which has set the 
standard for small professional 
computers. 

Obviously, Commodore hasfound the 
foss of the lion's share in this area a bitter 
pi 1 1 to swa llow but the launch of the PC-1Q 
and the PC-20 heralds a new fighting 
attitude. 

This article is partially a review of the 
PC-20 but because PC is a generic term it is 
also a review of these systems as a whole. 
The implication behind this is that the PC- 
20 complies to the standard very closely 
and is a worthy contender in the PC 
stakes. 

The heart of the new machine is the 
fiflfHJ microprocessor which can be con- 
sidered to be the 'executive' chip. This is 
the decision maker ind prime mover fike 
a human executive within the business 
world. 

In the same way that an executive 
increases his efficiency by having a 
personal assistant to perform the routine 
tasks of the day, the 8086 is 
complemented by an 8237 A controller. 
This chip can access memory directly and 
can download the contents to a disk or 
any other peripheral leaving the main 
processor to carry on its main function 



wishout interruption. The result as far as 
the user is concerned is that a program 
can run continuously without having to 
waste time waiting for the machine to 
finish saving things to disk or typing data 
out on a printer. 

To take this analogy with business 
organisations one stage further, the 
executive needs to carry out calculations 
duri ng the working day. Some of these are 
relatFvety simpfe and can be done by 
mental arithmetic, but for others a 
calculator must be em ployed. Not that the 
executive is incapable of performing 
these calculations himself, it's Just that he 
can save lime this way. 

In the PC, a similar situation occurs, 
The flOftB can only calculate with whole 
numbers, integers. Much of its work relies 
on (he use of numbers with decimal 
places even if these are just pounds and 
pence. In the early days PC software had 
routines buili in to overcome this 
problem and much of the software 
produced today is still structured this way, 
Greater efficiency can be achieved by 
giving the 6088 its own calculator' in the 
form of an 8087 chip which can perform 
floating point Calculations. 

This facility is catered for in the PC-20 
and alongside ihe fiOBfl is an IC socket 



which can house an 8087 as an optional 
extra. 

This multitasking organisation is the 
basis of the PC, an executive with a PA and 
a calculator, a mirror image of the real 
world of efficient business. 

The PC-20 incorporates this basic 
structure in a well designed modular unrt. 
There are many variations which can be 
chosen around this basic theme. Cofour, 
graphics and sound boards can be 
plugged into sockets inside the main unit 
for specialist applications, RS232 or 
Centronic printers can be attached and 
the basic twin dUk configuration can be 
extended to support four drives in all or 
even two Winchester drives, 

The standard machine has two disk 
drives: a standard 5.25 inch J60K drive 
and a 10M/byie hard disk. The inclusion 
of the hard disk increases software 
security and access because the most 
commonly used programs can all be 
transferred to this dtsk for ready use and 
the saving in time and on wear and tear 
which normal backup copies undergo 
during a working day is one of the most 
valuable facilities which the PC-20 has to 
offer. 

The PC is the closest thing to a *soft J 
machine which can be imagined. 




Review 




Obviously a resident 
ROM must be incorporated 
to control initialisation of 
the system and the loading of the system 
disk but the choke of language is eniirely 
up to the user. MS-DOS is the PC standard 
but the sytem disk also has an option to 
use CWRASIC which is one of the most 
user friendly Basics to date. 

A full description of GW would stretch 
this article throughout a whole issue of 
Your Commodore so a mere taster is all I 
can give. Apart from the usual commands 
which form the building blocks of any 
Microsoft implementation of Basic, there 
are atso the extended graphics commands 
which are to be found i n the new 1 28, with 
the exclusion of sprites. Screen windows 
tan be created, the memory can be 
structured to include machine code 
routines which may be called from Basic 
programs and related files on disk can be 
linked by 'pathways' to make selection 
easier (obviously an essential with such a 
lot of disk memory around). 

One of the strongest facilities of 
the language is the SHELL command 
which allows the program to slip out of 
the current Basic program and into 
another program or MS-DOS rouiinfi and 
then back again to where it left off. 



One extra 
itv is an in 



error 



locator which is superb if the very strict 
rules of syntax are observed (spaces 
between commands are essential} but can 
give strange results if you don't. Should 
you, for example, omit a space between 
the FOR rn a loop and the variable, it is 
quite probable that the indicator will flash 
under the word TO, giving rise to 
confusion. However I will accept Micro- 
soft's attitude that a PC programmer is not 
generally a beginner but a true 
professional and that such a rudimentary 
error would be spotted r After all there are 
ma ny other errors wh ich are not so easily 
noticed which this system can locate in 
the twinkling of an eye. 

For most users Basic is not a vital facility 
because they are only interested in appli- 
cation software, bu! (he lime of len comes 
when a specific need arises which is not 
covered by an existing software package 
and such a valuable facility as this could 




save money when these dire 

situations arise. 
The technical specifications of the 
machine are initially modest by PC 
standards but this helps to keep the cos( 
down and the unit can be expanded from 
a basic 256K green screen 80 * 24 text only 
model up to a 640K RGB colour graphics 
and sound systeem with a screen resolu- 
tion of 720 & 350 pixels. 

The keyboard is detachable, 
connected to the main unit by a coiled 
cable, and has 10 programmable f unction 
keys and a full numeric keypad. The 
power supply has an inbuilt fan which 
keeps everything relatively cool during 
operation, indicative of the attention of 
detail which Commodore has maintained 
despite the very modest price of £2795. 

What Commodore has produced wiih 
this 16-bit PC- 20, is a low-cost, efficient 
workstation which can draw on any of the 
programs in the extensive PC library. No 
doubt the gradual domination of IBM in 
the business sector has caused 
Commodore's executives to grind their 
teeth in despair but, now that they appear 
to have swallowed their pride and put 
away their PET projects, the PC-20 will 
give them a firm basis to build upon and 
maybe one day topple the usurper from 
the throne which was once iheir own. 




'i 
i 




More bits and pi 



to make you and your 



computer work better 



together. 



HOW OFTEN DO YOU NEED 
to poke a two byte number into 
two memory locations ? You 
know the type I mean, 
POKEing the start of Basic into 
memory locations 43 and 44. As 
you have no doubl found you 
have to split the number into 
two pa rts, its high va lue and low 
value. This is because each 
memory location can only hold 
a number up to 255. 

Splitting a number into its 
high and low bytes K usually 
done wrth a couple of program 
lines such as 

LOW = INT (NUMBER/256) 
HIGH = NUMBER - INTfNUM- 
BER/25G)*256 

This month Steve Mehew 
provides us with a handy little 
machine code routine that will 
automatically split a number 
into its two parts and POKE 
them into the relevant 
portions, Vou use the routine 
by issuing the following 
commands; 

SYS 49295 AB 

where A is the address and B is 
the number. The number B is 
dealt with in the proper 
low/high order i.e. the low 
byte is stored in address A and 
the high byte is stored in 
address A+1. 

Included in the same Basic 
loader is a routine that provides 
the C64 with an IN5TRINC 
function, The purpose of the 
routine is to find the first 
occurrence of a string within 
another string. The starting 
position of the string h then 
returned in another variable. 
To use the command you issue 
the following command; 

SYS 49152,A£,B$ r C 



where A$ rs the main string, B$ 
is the string to be searched for 
and C rs the variablethat will be 
left holding the starting 
position of the string. If B$ is 
not present in A$ p C will be left 
holding zero. 

As an example, if A$="THIS 
IS A TEST" ^ nd Bi^tS 1 ' then C 
would be left holding three, as 
three is the starting position of 
'■'IS" in the word "THIS". 

Graham Orr, from Oswald- 
twistle in Lanes, has sen I in a 
handy routine thai will allow 
you to change one type of 
character on the screen for 
another, For evample you 
could change all of the 
character r A P s to BY At first 
glance this may not seem to be 
all that useful but when you 
remember that you can re- 
defrne any of the C64's char- 
acters the routine will come 
into its own. You could for 
example defrne the character 
J A' as a same wheel, character B 
could the be defined as the 
same wheel but rotated 
slightly. If you were then to 
swap character A's for 'B'sand 
then back to -AH you could 
gi^e the impression of 
movement. 

Now it's time for a small 
confession, the gremlins 
massed up Asmat UUah'3 
PRINT AT program in our 
November issue. The correct 
version should be: 

1 TOR x=B28 TO 839 READ 
YrPOKE X,Y:NEXT 

2 DATA 3 2,235,1 83 r l 64 ,20 ,24 
32,240,255,76,157,170 

To use this routine you simply 
enter; 

SYS(82S)x,y; "MESSAGE" 

and your message will appear 
at the n,y position on the 
screen. 

Well , that s it for this month , 
If you have any handy little- 
routines that may be of use to 
o t h e r C o in rn t> d o r p o w ne rs , 
why not send them to Scratch- 
pad, Your Commodore, No 1 
Golden Square, London W1R 
3AB? 



100 REMlSPt2 TINS THING' AND 520 DATA 2,56,229,158,170, 

? THD BYTE POKE' 232, 1 3* f 2, 9B3 

L10 REHC5PC2K- 525 DATA 1*0,0,162,0,189,181, 

192,209,1093 

120 REN 530 DATA 34,249,7.232,228,2, 
150 REM COPYRIGHT STEVE HEME 203,241,1195 

H, HAV t 1985 535 DATA 240,44,132,159,134, 

140 REM 251, 166, ISA, 1294 

- — 540 DATA 224,1,240,18,202, 

160 S=«9152:CS=0:AD=CS 134,252,16*, 1237 

170 FDR L=0 TD 22:LC=0 545 DATA 251.232,200,177,34, 

1 HO FDft D=0 TD 7: READ 9 221,181,192,1418 

iPDKE S+AD,B 550 DATA 20B, 12, 198,252, 208* 
190 *D=AP+1:CS-CS+B!LC«LC+B 243,166,251,1538 

200 HEITsREAD BiCS=CS+B 555 DATA 232,138,208,12, 240, 
210 IF LCOB THEN 300 10.166,251,1257 

220 NEKT: IF CSOS1434 THEN 4 560 DATA 164,159,208,207,240, 

00 205,169,0,1352 

230 PR I NTs PRIST *A(± DATA 565 DATA 72, 32,253,174,32, 

CORRECT,'; END 139,176,133,1011 

300 PRINT; PRINT "DATA ERROR 570 DATA 73, 132,74, 165, 13* 

IN LINE';500*LI5 208,19,165,849 

310 STOP 575 DATA 14,208,15,104,133, 
400 PRINT; PRINT * SERIOUS DAT 99,169,0,742 

A ERROR,* 580 DATA 133,98,162,144,32, 
410 PRINT "ERROR IN DATA AND 6fl, 188,76,901 

LIKE" 585 DATA 208*187,162,22,108, 
420 PRINT "CHECKSUMS), OR 0,3,32,722 

MAIN CHECKSUM- 590 DA T A 253, 174,32, 138, 173, 
430 STOP 32,247,183,1232 

500 DATA 32,253,174,32,158, 595 DATA 165,20,133,251,165, 

173,32,166,1020 21,133,252,1140 

505 DATA 182,133,2,168,177, 600 DATA 32,253,174,32,138, 

34,153,181,1030 173,32,247,1081 

510 DATA 1 92, 136.16,248,32. 605 DATA 183 J 60, 0,165, 20, 

253, 17*, 32, 1083 HI, 25 U 260, 1124 

515 DATA 158,173,32,166,182, 410 DATA 165,21,145,251,96, 

133,158,165,1167 255,0,255,1188 



100 PftINT CKRHH7) 


130 DATA 160,0,169,0,133,34, 


:PftINT *TD USE ENTER THE 




FALLOWING POKES" 


190 DATA 4.133,35,177,34,205, , 


110 PR INT: PRINT" POKE 49250, 


98 


SCREEN CODE DF CHARACTER 


200 DATA 192,240,23,24, 165, 


TDCSPC133BE CHANGED" 


34,105 


120 PRINT: PRINT" POKE 49251. 


210 DATA 133/34,144,240, 


HEN CHARACTER" 


165,35 


130 PRINTsPRINT" SYS 49152 


220 DATA 201,9,240,16,24,105, 


,TD HAKE THE CHANGE" 


1 


140 FOR T=49152 TO 49200 


230 DATA 133,35,76.10,192, 


150 READ A 


173,99 


tiO POKE T,A 


240 DATA 192,145,34,76,10, 


170 NEKT 


192,96 



FROM PAUL WOAKES 
AUTHOR OF ENCOUNTER! 



YOU CHOOSE 
THE ACTION IN 



Mercenary - a unique combination of flight 
simulation, adventure and arcade fun. You choose 
the action. 



There is complete freedom of movement in 
a truly three-dimensional vector-graphic environ- 
ment Graphics of exceptional speed create a 
very realistic experience, 

You'll never play the same game twice. 
Random elements attempt to seal your fate. 
Your interaction is crucial* 

Mercenary presents an absorbing challenge 
that you will accept again and again. 





[Aifen Web b brings 
[yo u a High Resolution! 



Graphics Aid to make 



your C64 rn more than 



ever like an electronic 



paintbrush 



IF YOU THOUGHT VOL WERI- 
in for an easy time this month, 
you're wrong. I want to 
describe a machine code 
package which will provide 
you with 12 commands for the 
manipulation of bit mapped 
images. Whilst the commands 
are designed to work in high 
resolution mode, they wifl 
function in multicolour mode. 
The colour manipulation 
routines will not, however, 
work as expected. 

Before you howl with 
anguish, this is not just another 
drawing package, Apart from a 
single command for the 
drawing of single points, there 
are no liri^ drawing or similar 
commands. Before I spout 
forth on the package, here is a 
small tutorial wh k h will explain 
my reason for developing the 
package. 

In essence, there are three 
basic means of creating 
pictures on the C64. 
1. You can use simple line, 
circle and fill commands to 
draw pictures. This is the 
approach adopted by most 
adventu re writers and, in my 
opinion, doesn't give parti- 
cularly detailed resufts. 

2 You can build up pictures 
from redefined characters. 
Since, without use of raster 
interrupts, you arc limited 
to 256 characters, there are 
limitations. 

3 You ca n save p ictu res d rawn 
by a Koala Pad or similar 
product and store them on 



In this article f want to 
describe a slightly different 
method of creating pictures. 
The idea is to set up shape 
tables in memory and putthem 
on the high resolution screen 
in a manner similar to the 
potato prints used by children. 
Using this approach it is 
possible to create pictures 
similar to those used in games 
like lords of Midnight 




So what is a shape table? 
WeJJ it's a collection of designs 
saved in memory which can be 
copied to the high resolution 
screen. The system I have used 
is to mimic the C64 s character 
set. This, of course, is a shape 
table where each entry as a 
character design, Each shape is 
a rectangle of complete eight 
by eight pixels. The design of 
each row is stored in sequence 
giving eight bytes, imagine a 
square shape: 



A B 

E F 

I J 

M N 



C D 

C H 

K L 

O P 



This is stored as; 
ANCDEFGHIJKLMNOP 



Any shape can be defined 
by its start address, width {in 
whole characters) and it$ 
height {in wholi haracters). If 
you wanted t define the 
above example i \ the character 
ROM, its start jddress would 
be 53248, its width would be 
four and its height four. Don't 
try to use the character ROM 
directly, i have provided the 
means of copying the RO.M to 
RAM so that you can play about 
with it. 

In order lo reduce the size 
of the code - it's long enough 
already - I've fimited the 
printing of shapes to the high 
resolution screen to whole 



character positions. This isn't 
too much of a restriction 
because: 

1 The colour matrix is limited 
to whole character positions 
in high resolution mode. 

2 With careful design of 
shapes and the mixing rules 
provided, you can over- 
come this limitation. 

3 If you must have single pixel 
positioning, you can mix 
sprites with the picture. 

By the way, the reason I've 
stuck to high resolution mode 
is that I prefer the detail that it 
allows and with a bit of cunning 
you can get decent colour 
mixing. 

So on with the commands, 
I've summarised them in Table 
1 with the syntax. 



Table 1 

Com ma ndN a me 



1 


SETUP 


2 


COLSET 


3 


TURNON 


4 


TEXT 


5 


POINT 


6 


CHANCECOL 


111 


AIR 


8 


ZONE 


9 


CHARS 


10 


PTOGGLE 


11 


COPY 


12 


SHAPE 



Syntax 

SYS SA J,p 

SYS SA+3J,P 

SYS SA+fi 

SYS 5A+9 

SYS SA+12,XXF1 

5VS SA+15.I,P 

SYS SA+l8,BX,BY,n,DD,SS 

SYS 5A+21 J XS P YS,XF J YF J F1 

SYS 5 A +24, AD 

SYS SA+27.F2 

SYS SA+30 f LN,F3J4 

SYS SA+33,SA,X5,YS,W1, 

H1 ? F3,F4 



Function 

initialise screen 

changes colours globally 

turn on hi- res 

turn on text screen 

set point X,Y 

change colours totally 

airbrush 

change zone 

set character table 

toggfe paint mode 

print a line of text 

print a shape 



Programming 



In Table 1 ; does not plot a dot. This is 
SA has the value 49152 useful for painting a 
X is th e hor izonta I pos i t i o n o t a bat kgrou n d once the fore- 
dot ground is finished. 
V h the vertical position of a dot F2 enables and disables the 
I is the ink colour and P Lhe updating of paper colours 
paper colour when dots are drawn: 0 
XS is the horizontal position of disables, 1 enables 
the top left comer of a shape or F3 specifies how i e*t and 
zone (0-319) shapes are printed; 0 is 
VS is the vertical position of the overprint; 1 is Indus ive-OR, 2 



which deter mi nes whether the sprite poi nters occupy 36856 to 

ink and paper are updated by 36863, 

any drawing command. If this You shoufd take care to 

mode is disabled, you can protect the lop of RAM and 

update the picture without should use either of the 

altering the colours, following lines at the 

Command 11 copies the top beginning of your program: 
line of the text screen to the 



top left corner of a shape or 
zo ne (0-199) 

XF is the horizontal position of 
the bottom right corner of a 
zone (0-319) 

YF is the vertical position of the 



is Exdusive-OR 

F4 toggles text and shapes into 
reverse field: 0 is normal, 1 is 
reversed field* 

Due to limitations of space, 
cannot give a detailed 



specified line on the high 
resolution screen. The 
character shapes are taken 
from the character area. This is 
the easiest way of printing Text, 

Command 12 puts a shape demonstration program, this 
on a specified area of screen, uses many of the commands 



10 POKE 56,140: CIR 
or if you use sprites: 
10 POKE 56,128: CIR 

Study the accompanying 



bottom right corner of a zone description of the commands. I 

(0-399). hope (he following summaries 

Wl is the width of a shape (1-32) will suffice. 

HI is the height of a shape f0- 25) Command 1 clears the high 

BX is the horizontal position of resolution screen to the 

the top left corner of the required ink and paper values 

airbrush area (0-319) and turns n on, Command 2 

BY is the vertical position of the changes the ink and paper 

top left corner of the airbrush values over all the screen, 

area (0-399) Commands 3 and 4 toggle 

BS determines the air brush between text and high-res 

size {0=small, 1=large) screens without disturbing 

DD specifies the number of thdr contents, 

dots per air brush "squirt" (0- Command 5 changes a 

255) specified pornt in a manner 

AD is the address of the determined by flag Fl. The 

character set to be down colours will be updated if 

loaded: AD = 53248 for upper commands 6 and 10 have been 

case, AD = 55296 for lower case used, 

F1 determines how a dot ir Command 7 draws a 

drawn: random area of dots with the 



Vou must specify the start 
address of I he shape. 

So you know where to save 
your shape tables, here is the 
memory map of the system: 



and multicolour sprites. It 
should give some hints on how 
to use the program. 

For those amongst you who 
want to add drawing 
commands to the package, 
$1 000- S13E8 (1024-2023) -text here are details of the dot 
screen drawing routine: 

SA0O0-SBF40 (40960-48960) — 



X co-ordinate MSB into $036? 
X co-ordinate LSB into $0386 
Y co-ordinate into $0388 



0 clears a dot 

1 sets a dot 

2 flips a dot 

3 changes the paper in the 



airbrush. This is useful for 
shading effects. Command 8 
fills, inverts or clears a rect- 
angular area of screen. 



character holding the dot but Command 10 toggles a flag 



high resolution bit map 
S8C00-S8FE8 (35840-36840) — 
colour matrix 

SCA00-SCE00 (51712-52736) — F1 value into $0389 

character tabie Entry point $COCS 
SC000-SC5D1 (49152-50641) — 

machine code Vou may find the creation 

of large shapes a little awkward, 

This means that the safest J use Supersoft's Graphics 

areas for shape tables are Designer for such work. Not 

SC5D2 to SC9FF (50642-51711) only is it the best character/ 

and $8f FF (35841-40959). sprite designer I've used but it 

Th is tota Is abo ut S K and should also a I lows th e c reati on of 

be sufficient for most purposes shapes built up from up to 32 

{the demo uses only 424 bytes) . characters. 

If you want to use sprites, I I hope you find this package 

recommend that you use the worth the toil of typing it in. I 

area $8000 to $8C00. This is believe you won't be 

sufficient for 48 sprites. The disappointed. 



High Resolution Aid 

I DATA76 , 36 , 13? ,75, 1 7B , 132 , 76 , 98 , 1 92,75, 146 , 1 92 , 76 , 49 „ 133, 76, 132 , 133,76, 59 
E CATA1S4, 76,242, 194,75, 170,195,76,7,196,75, 16, 196,76, 166, 186,32,49, 194,155 

3 DATA20, 141 , 132, 3, 32, 49, 194, 165, BO, 141 , 133,3, 169, 160, 133, 159, 159,0, 133, IBB 

4 DAT A 1 62 , G4 , 32 , 120 , 192, 169,140,133, 16S, 166,0,133,166, 173, 132, 3 , 10 , 10, 10 , 10 

5 DATA13, 133, 3, 162 ( 8 , 32, 120, 132, 173, 2, 221 , 9 . 3, 141 ,2, 2B1 , 173,0,221 ,41 , 252,9 

6 □ATAl ,141,0,221, 173 , 17 , 206 , 9 , 32 , 141 , 17 , 208 s 169 , 57 s 141,24,206,36, ISO, 127 

7 DATA145, 158, 136, 16, 251 , 72 , 24 , 1 65 s 168 , 105 , 126, 133, 158, 153, 0 S 101 , 163, 133, 153 
6 DATA104,202, 208, 231 ,95, 173 , 2 , 221 , 9 , 3 , 14 1 , 2 , 221 , 173 , 0, 221 , 41 , 252, 9, 3 , 141 

9 0ATAO,221 ,173, 17 , 203 , 41 ? 283 , 141 , 17,208, 169 , 21 , 141 , 24 , 209 , 96 , 32 , 49 , 194 ( 155 

10 DATA20 , 141 , 132, 3, 32,49, 194 t 165,20, 141 , 133 , 3 , 76, 65 , 192, 32 , 169, 193,32, 114 

II DATA193 1 32, 149, 193, 120, 165, 1 , 41 ,254, 133, 1 , 68 , 173, 1 34 , 3 , 41 , 7 , 1 41 , 14 1 , 3 , 56 

12 DATA169,7,237, 141 ,3, 141 , 141 , 3, 24, 169, 1 ( 174, 141, 3, 240, 4, 10 , 202 , 208 , 252 , 160 

13 DAT AO , 174 , 137 , 3 , 240 , 17 , 224 , 2 , 240 , 28 , 17, 170, 145, 170, 120, 165 , 1 , 9 , 1 , 133 , 1 

14 0ATA8B , 96 , 73 , 255 , 49 , 170, 145, 170, ISO, 165 , 1,9,1, 133, 1 , 66, 95 , 141 , 160, 3, 49 

15 DATA170, 141 , 159,3,240, 6, 173, 160,3,76, 11 , 193, 173, 150,3,76,254, 132 , 32,49 
1G DATA194, 155, 20, 141 a 1 34 , 3 , 1 65 , 21 , 141 , 135, 3, 32,49, 194, 165,20, 141, 136, 3, 141 
17 DATA143, 3, 32,49, 134, 165, 20, 141 , 137 , 3, 32 , 212 , 194, 173, 137 , 3 , 201 , 3, 240 , 14 

IB nATA76, 197, 192, 169, D, 6, 252, G , 251 , 101 , 252, 133, 252, 95, 32, 159, 133,32, 114, 193 

19 DATA35, 149, 193, 9G, 173, 143 , 3 , 74 , 74 , 74 , 170,32, 129, 195 , 24, 169 p 140 , 101 ,254 

20 0ATA133, 254, 96, 32,49, 134 p 155,20, 141,132,3,32,49, 194, 165,20,141, 133,3,96 

21 DATA1 73, 232, 3, 240, 14, 173, 132, 3, 10 , 10, 10 , 10, 13 , 133, 3, 160 , 0 , 145 , 253 , 96 , 173 

22 DATA 136 , 3 , 74 , 74 , 74 , 1 41 , 138, 3, 173, 135, 3, 74 , 173 , 134 , 3 , 106, 74 , 74 , 141 , 139, 3 



Programming 



23 0070141,133,3,173,136,3,41,7, 141,140,3,173, 136,3,133,251,169,0,133 252 

24 0070162,6,32,93,193,202,208,250,165,252,133,171,155,251,133 170 32' 93 193 

25 007032,93,193,24,165,251,101,170,133,170,165,252,101,171,133,171,169 6 

26 0070133,252,173,139,3,133,251,32,93,193,32,93,193,32,93,193,24 165 251 

27 DA7A10l,170,l33, 170, 165,252,101,171,133,171,24,173,140,3,101,170,133,170 
29 0010163,0,101,171,133,171,24,169,0,101,170,133,170,169,150 101 171 133 

29 0010171,96,32,253,174,32,138,173,32,247,193,96,32,49,194,165,20,141 144 

30 00103,165,21,141,145,3,32,49,134,165,20,141,146,3,32,49,194,165 20 141 

31 0010137,3,32,49, 194,165,20,141,146,3,32,49, 1 94 , 165 , 20 , 141 , 149 , 3 , 32 187 

32 0070194,78,147,3,78,147,3,78,147,3,173,149,3,208,3,78,147,3,24 173 144 

33 00103,109,147,3,141,134,3,173,145,3,105,0,141,135,3,32,197,194,73 147 3 

34 007078,147,3,78,147,3, 173, 149,3,208,3,78,147,3,24,173,146,3, 109,147,3 141 

35 0010135,3,141,143,3,32,212,194,32,197, 132,206,149,3,206,174,96 iss 255 

36 0010141,14,212,141,15,212,169,128,141,16,212,163,128,141,24,212,173 27 

37 0010212,141,147,3,96,173,136,3,201,200,144,5, 169,200,141,136,3,173,135 

38 00103,240,12,173,134,3,201,64,144,5,169.53,141,134,3,36,32,49 134 165 20 

39 0070154,21,141,150,3,140,151,3,32,49,194,165,20,141,152,3,32.49 194 165 

40 001020,164,21,141,153,3,140,154,3,32,49,194,165,20,141,155,3,32,49,194 

41 D0T0155, 20, 141, 137,3,173, 152, 3, 141, 159, 3, 238, 155, 3, 236,153,3, 173 150 3 

42 0010172,151,3,141,155,3,140,157,3,173,156,3,174,157,3,141,134,3,142 135 

43 00703,173,158,3,141,136,3,141,143,3,32,197,192,24,173,156,3,105,1,141 1S6 

44 00103,173,157,3,105,0,141,157,3,173,156,3,205,153,3,209,207,173 157 3 205 

45 0010154,3,209, 199,238,158,3,173, 158,3,205,155,3,208,175,95, 169,0,133 253 

46 0010133,254,224,0,240,16,24,165,253,105,40,133,253,165,254,105,0,133,254 

47 0010202,208,240,24,165,253,109,135,3,133,253,165,254,105,0,133,254 36 32 
49 007049,194,165,20,164,21,133,251,132,252,169,0,133,253,169,202 133 254 

49 0070150,0,173,14,220,41,254,141,14,220,120,165,1,41,250,133,1,177 251 145 

50 0070253,24,165,251,105,1,133,251,165,252,105,0,133,252,24,165,253,105 1 

51 D0T0133,253, 165, 254 , 105 , 0 , 133 , 254, 155, 253, 208 , 222 , 165 , 254, 201 , 206 , 208, 216 

52 OOT0120 f 1 55 , 1,9,5, 1 33 , 1 , 88 , 173 , 14 , 220 , 9 , 1 , 141 , 14 , 220 , 96 , 32 , 49 , 194 165 20 

53 0070141,232,3,96,32,49,194,165,20,141,169,3,32,49,194, 155,20,141,160 3 

54 007032,49, 194,165,20,141,171,3,160,0,140,170,3,140,166,3,172,166,3, 185 

55 00700,4,133,163,169,0,133,164,6,163,38,164,6,163,38,164,6,163,39 L54 24 

56 0070155,164,105,202,133,164,173,169,3,141,152,3,173,170,3,141,150,3 169 

57 00701,141,153,3,141, 155,3,32,225,195,238,166,3,173,166,3,-201,40,240,6,238 

58 0070170,3,76,48,195,96,173,164,3,141,134,3,169,0,141,135,3,24 14 134 3 

59 007046, 135, 3, 14, 134, 3, 46, 135, 3, 14, 134, 3, 46, 135, 3, 173, 13B, 3, 24, 10, 10 ,10 

60 0070141,136,3,141,143,3,32,169,193,96,32,49,194,165,20,164,21,133 153 132 

61 DOT0164,3B,49, 1 94 , 1GS , 20 , 141 , 150 , 3 , 32 , 49 , 194 , 165 , 20 , 141 , 152 , 3 , 32 , 49 , 194 

52 DA7A16S, 20, 141, 153, 3, 32, 49, 194,165,26-; 141, 155, 3, 32, 49, 194,165,20,141,150 
63 D0703, 32, 49, 194, 165, £0,141, 171, 3, 32, 125, 197, 14, 153, 3, 14,153,3,14,153,3 
54 0070159,0,141,149,3,173,150,3,172,152,3,141,164,3,140,138,3,32,119,196 

65 0070160,0,120,165,1,41,254,133,1,88,32,70,197,120,165,1,3,1,133,1,96 200 

66 0070204,153,3,209,231,238,149,3,173,149,3,205,155,3,240,30,24, 165,170,105 

67 007064,133,170,165,171,105,1,133,171,24,165,153,109,153,3,133,163,165,164 

68 D07A105, 0,133, 164, 75, 1,137, 95, 173, 160, 3, 240,8, £01, 1,240, 12, 201,2 240 18 

69 DO T A 1 77 , 1 63 , 32 , 1 09 , 1 97 , 75 , 109,197,177,163,81,170,32,109,197,76,108,197 

70 0070177,163,17,170,32,109,197,96,72,173,171,3,240,6,104,73,255,76,122,197 

71 0070104,145,170,96,173, 150,3,141,156,3,173,152,3,141,158,3,159,0,141,168 

72 D0703, 141,167,3,173,156,3,141,139,3,174,158,3,32,129,195,24,159,140,101 

73 0070254, 133,254,32, 149,193,238,158,3,238,167,3,173,157,3,205,153,3,208 

74 0070220,238, 158 , 3 , 238 , 168 , 3 , 173 , 168 , 3 , 205 , 155,3,240,14,173,150,3,141,156 

75 D0703, 169,0, 141 , 167 , 3 , 76 , 145 , 197,96 

76 REM 

77 REM*********************** 

78 REM* H I GH- RES0LU7 ION AID * 

79 REfl* AEU) 1995 * 

80 REM*********************** 

Bl REM 

82 FDR 1-49152 70 50641 

83 HEOn X 

84 7-7+X 

85 POKE 1,X 

86 NEX7 

87 IE 7<> 168584 7HEN PR IN7 "ERROR IN 0070" 
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PROGRAMMING 



abilities* This month 



he deals with 



crossovers. 




The Project 



FINDING OUT WHETHER 
lines cross over each other - 
and, if so, where - is a problem 
that crops up in several entirely 
different circumstances. The 
basic situation can be repre- 
sented, regardless of gppti ca- 
tion, as illustrated in Figure 1. 
This shows five 'places', repre- 
sented by numbered circles, 
joined together by lines, 

The lines in th* figure cross 
over each other three times. In 
such a simple situation, a 
computer is hardly needed to 
count the number of 
crossovers and find their 
locations. But tf there were 
many more places, and more 
lines between them, the task 
would be much more difficult 
and error-prone, and it would 
be a good idea to get a 
computer on the job. 

The crossover problem is 
important in rhe design and 
manufacture of printed circuit 
boards for items of electronic 
equipment, from television 
sets to computers. Electronic 
components are 'printed' on a 
printed circuit board, and they 
are connected by tracks, also 
'printed' on the board, that 
conduct electric currents 
between them. In Figure 1, the 
numbered cfrcles correspond 
to the electronic components, 
and the lines to the tracks 
between them. Any tracks that 
cross over each other will lead 
to the creation of electrical 
paths that should not esist in 
the circuit. Such paths will alter 
the behaviour of the circuit 
from its required function. So, 
in this case, designs for printed 
circuit boards can be tested by 
seeing if they have any 
crossovers. 

Crossovers are also of 
importance in the provision of 
water, electricity and gas 
supplies to houses. This time, 
the numbered circles in Figure 
1 correspond to houses, and 



the lines to the paths of the 
water, gas and electricity 
pipelines. Laying the pipelines 
will be easier if there are no 
crossovers as thrs removes the 
possibility of damaging, say, 
the gas pipes, while dealing 
with the water mains. 

The project is to write a 
program which, when given a 
description of a network, can 
display the positions of any 
crossovers in it. 



The Solution 

To write a program to find the 
locations of the crossovers in a 
network, we must first give a 
description of the network. 
This consists of the number of 
'places', their locations, and 
the details of which ones are 
connected to each other. If we 
use the network in Figure 1, the 
first two items can be given 
directly, and the third can be 
given by using a rather neat 
method. 

The number of 'places' is 
five, and their locations are 
given by their column and row 
positions on the screen. The 
pattern of connections can be 
recorded by giving all the pairs 
of positions that are connected 
to each other. Referring to 
Figure % we can see that one is 
connected to five, and three is 
connected to four All the 
connections can be recorded 
in a two-dimensional array r 
declared by: 

DIM C(5, 5) 

and using its elements so that, 
in general, C(l J) is assignedthe 
number of connections 
between I and J. The number of 
connections will either be one 
if there is a connection, or zero 
if there is not. The two connec- 
tions just mentioned can be 
recorded by: 

C(1, 5)=1: C(3, 4)=1 




To record that there is no 
connection from four to five 
use: 

C{4, 5)=0 

This gives us ihe first part of 
our program as: 

10 DIM X{5), ¥(5), Q5, 5) 

20 FOR J=1 TO 5: READ X(J) r 

Y(J}: NEXT J 

30 FOR J=1 TO 5: FOR K=1 TO 5 

40 READ C{h K) 

50 NEXT K: NEXT J 

60 DATA 50, 20, 20, 100, 120, 

180. 220, 110, 190, 30 

70 DATA 0,0,1,1,1,0,0,1,0,1, 

1- 1j 0, 1, 1 

80 DATA 1, 0/1,0, a L1 1,0,0 

Given this description of 
the network, the program can: 
plot it; find the crossovers by 
taking every pair of lines and 
testing whether they cross over 
each other; and, for those that 
do cross, find the positions of 
the crossings and mark them, A 
little geometry is needed to 
find the equations of the lines 
and whether they cross, but 
otherwise the computation is 
straightforward. 

After setting the high- 
resolution graphics mode with 
the subroutine starting at line 
500, the network can be plotted 
by taking the positions of every 
pair of 'places 7 in the network 
and drawing a line between 
each connected pair, with: 

90 GO SUB 500 

110 FOR J=1 TO 4: FOR K=J+1 
TO 5 

120 IF C(J, K)=0 THEN 230 
130 X1=X(J): X2=XfK): Y1=Y(J): 
Y2=Y(K) 

140 GOSUB 2000 
230 NEXT K: NEXT J 



The gaps in the listing will 
be filled by lines for the 
remaining tasks. The subrou- 
tine starting a! line 2000, which 
is called from line 140, is our 
standard routine that draws a 
line from (XI, VI) to (X2, Y2), 

Now we can test every pair 
of lines to see if they cross, The 
method for finding if a pair of 
lines cross is based on the idea 
that any point on the tine from 
(XI, VI) to fX2 a Y2) has co- 
ordinates. 

N*X1 + (VN)*X2. N*Y1 + (1- 
N)*Y2) 

Putting N=1,, gives (XI, VI) 
and N=0 gives (X2, V2), Values 
of N between zero and one 
gives points in between, and 
other values of N give points 
outside, as illustrated in Figure 
2. So, if we solve the equations 
of two fines written in this form 
for N, by testing the size of N 
we can see if the lines cross 
between their end-points* This 
gives us the following lines for 
finding the crossovers and 
counting them in CR. 

100CR=0 

150 FOR L=1 TO 4: FOR M=L+1 
TO 5 

160 IF J=L AND K=M THEN 230 
170 IF C(L. M)=0 THEN 230 
180 X3=X(L): X4=X(M): Y3=Y(L): 
Y4=Y(M) 

190 D=(XVX2}*fY4-Y3) _ (Yl- 
Y2)*(X4-X3) 

200 N=((Y4-Y3)+fX4-X2) - (X4- 
X3)*{Y4-Y2j}/D 

210 IF N 0 AND N 1 THl \ 
f R=C R+1 

220 NEXT M; NEXT L 

Actually, each crossover is 
counted twice because, as the 
program is written r every pair 



PRQGRftlts CROSSOVERS 

10 DIM 1{5),Y(3),C(3, 5),XC(101 p ¥CtlOJ 
20 FOR J=I TO St READ XtJl, YtJIs NEXT J 
3fl FOR J=l TO 5: FOR K=l TO 5 
40 RE AO C [J, K) 
50 NEXT Ki NEXT J 

60 DATA 50,20,20,100,120,180,220,110,190,30 
70 DATA 0,0,1,1,1,0,0,1,0,1,1,1,0,1,1 
80 OAT A 1,0,1,0,0,1,1,1,0,1 
90 60SDB 500 
100 CR=0 

110 FOR J=l TO 4i FOR K=J+i TO 5 
120 IF CtJ, K)=0 THEN 230 
130 XI=)UJ): XZ=X(K): Y1-Y(J1 i V2=V(K) 
140 6C5UB 2000 

150 FOR L=l TO 1: FDR M=L+1 TO 5 
160 IF J=L AND K=tf THEN 220 
170 IF 0(1, N)=0 THEN 220 
ISO I3-KIL): XWtMi T3»TiL): ¥4=Y (H) 
190 D-(U-I2}t(Y4-Y3}-fYl-Y2)t(](4-X3) 
200 N*((Y4-Y31t<K4-X2}-M-X3}tm-Y2n/!) 
210 IF N>0 AND N<1 THEN CR=CR+1: XC(CR) -MtXl+tl-N] 1X2: YC( 
CR)=NIY1+Il-Nltr2 
220 NEXT H: NEXT L 
230 NEXT K: NEXT J 
240 FOR J-l TO CR 
250 FOR R=YC(J)-3 TO YC(J>+3 
2&0 FOR C=XC(J)-3 TO XC(J]+3 
270 30SJB 1000 
280 NEXT Ci NEXT Ri NEXT J 
290 END 

500 POKE 53272, PEEK (53272) OR 9 

510 POKE 53265, PEEK (532651 OR 32 

520 FOR 1=9192 TO 16192s POKE I, 0: NEXT I 

530 FOR 1=1024 TO 2023: POKE I, 22i NEXT I 

540 RETURN 

1000 RO-INTfR/ais CD=1NT(C/91 

1010 L»ft AND 7 

1020 BIT*7 - iC AND 71 

1030 BYTE-8l92+fiOt320+COl8+L 

1040 POKE BYTE, PEEK (BYTE) OR 2*BIT 

!050 RETURN 

2000 DX*X2-X1: DY=Y2-Yl 

2010 IF DX*0 THEN 2070 

2020 FOR C=U TO X2 STEP SGN(BX) 

2030 Ft=IHHTl + CC-Xl>tDY/DX) 

2040 BOSUB 1000 

2050 NEXT C 

2060 RETURN 

2070 C=X1 

20BO FDR R=Y1 TO Y2 STEP SGN(DY> 
2090 GDSU3 1000 
2100 NEXT R 
2110 RETURN 
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of lines that cross is counted 
twice. The point where, say, 
line A crosses line 8, is counted 
once when all the lines are 
paired with line A and a second 
time when all the lines are 
paired with lino R. For I his 
reason , the value held in CR 
after these lines are executed is 
twice the number of cross- 
overs. We shall leave the 
program like this because the 
steps have to be taken to 
ensure that each crossover is 
counted only once complicate 
it considerably. 

It is now a simple matter to 
record the position of each 
crossover because the value of 
N, which gives the position, has 
been found already. If we 
record the locations of the 
crossovers by pfacing their x- 
and y-co-ordinates respect- 
ively, in the elements of the 
arrays XC and YC I hen we 
need only modify lines 10 and 
210 as follows. 

10 DIM X(S} P Y(5), €{% 51 
XC(10), YC{10) 

210 IF N 0 AND N 1 THEN 
CR=CR+1: XC{CR)=N*X1 + (1- 
N)*X2: YC(CR)-N*Y1 + (1- 
N)*Y2 

Finally, we can mark the 
position of each crossover with 



a square block composed of 
dots by using the subroutine, 
starting at line 1 000, which plots 
a dot in column C and row R, 
repeatedly. 

240 FOR J-1 TO CR 

250 FOR R=YC{!)-3 TO YC(J)+3 

260 FOR C=XC(J)*3 TO XC(J)+3 

270 COS UK 1000 

280 NEXT C: NEXT R: NEXT J 

The complete program Sibling, 
with the subroutines, is listed as 
Figure 3, 

Further Developments 

You can gain some confidence 
in the program by drawing a 
different network connecting 
five places', recording it in C, 
and seeing that the program 
can mark its crossovers. The 
program can be extended to 
deal with networks having 
more than five "places' in them, 
but this is straightforward, It is 
somewhat more difficult to 
amend the program so that it 
does not count, and mark, 
every crossover twice. The 
crossovers can be marked 
more effectively,, perhaps with 
a flashing block, like a cursor. 
Some way of displaying the 
number of crossovers would 
also enhance the program. 



COMMODORE LISTINGS ARE RATHER 
well known for the horrible little black 
blobs that afways abound. Unfortunatefy 
the graphics character which are used to 
represent graphic and controf characters 
do not reproduce very well and they are 
afso difficull to find on the Commodore 
keyboard. 

In future all control and graphics 
commands will be replaced by a mnemonic 
within square brackets. This mnemonic is 
not typed out as printed in the magazine 
buf rather the corresponding key or key* 
on the keyboard are pressed. For e*ampJe 
[RJGHT] means pre^s the cursor right key, 
you do not type in [RIGHT]. All of the 
keywords, what keys to press and how 
they are shown on the screen are shown 
be(ow, 

Any character thai is accessed by pressing 
shift and a letter will be printed a* 
[Slefterjp 

[5AJ shift and A 
(5+] shift and + 

Any character that is accessed by 
pressing the Commodore key and a letter 
will be printed as [Getter] 
(CAJ Commodore and A 
fC+] Commodore and + 
[CI] Commodore and 1 





If any characters are repeated the 
mnemonic will be followed by a number. 
This number is how many times you 
should enter the character, Any number 
of spaces over one will also be 
represented in this form 
JR1GHT10] press cursor right 10 times 
[C+10J press Commodore and + 10 
times 

[SPC1Q] Press the space bar 10 times 



rnonic Symbol what to press 



[RIGHT] 



[LEFTf 




[UPf 



I DOWN) 



=1] 



[1=2] 



fF3] 





1 1 1 1 1 



■■■■ ■■■ ■ 



left /right 



shift left/right 



Shift & up 
/down 



up /down 



f1 



Any other characters should be easily 
recognisable for example CTRUN means 
press CTRL and N and LEFT-ARROW 
means press the left arrow. 

Any number of mnemonics can be 
enclosed in brackets for example 

[SAlQ,SPCmSA1G] 

means type 10 shift A's 10 spaces 
another 10 shift AV 



Mnemonic Symbol what to press 





shift & fl 



f3 



shift & f3 



[F6] 



fF7) 



im 



[CLEAR] 



[HOME] 



[RVSONJ 



[RVSOFFf 




fS 



shfft & fS 



monic 



ol what ro press 





f7 



shift & f? 

*hift & CLR 
/HOME 




CLR/HOME 




H8 



CTRL & 9 



CTRL & 0 



[BLACKJ 



[WHITE] 



(RED] 



[CYAN] 



[PURPLE] 



[GREEN] 



[BLUE] 



[YELLOW] 




CTRL & 1 



CTRL & 2 





CTRL & ] 



CTRL & 4 



CTRL & 5 




CTRL & 6 




CTRL & ? 



CTRL & 8 
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WANT IT TOMORROW?? 7 CALL US TODAYS QN U1-S46-725E 



Prices Include VAT and POSTAGE 
and an* correct on going tg press, 
Order by posl or phone, using 
cheque, Access, Birclaycard or 
postal order. Dtspalcb Is by same 
day 1st CLASS pgsL Pr«dkjct data 
avaHabJe on request, or phone for 
advice If In doubt, |R£F A35| 




LAKESIDE HOUSE, KINGSTON RILL, SURREY, KT2 ?QT. TEL Of-^-7256 



All prkei inclifd* P4P a.r>d VAT. Send Ehequ« r Penal Order -0* Credit Card No. 
CrvdM C*fd order Accepted by phone. Calleri W*tC-wn#. WJcfir range oF goodi 
stocked Trad* enquiriei welcome, turcpe-an orderi lenef price ax advertised. 
OuCilde Europe EJ.QD for atirmall. HalJ order ro Eveuriarn $hop plearse. 

EVESHAM MICROS MICRO CENTRE 

BRIDG E STRE ET, EVE SJiAAtl , 1 75a FERSHORE ROAD , 
WO JICS , F Wr? 11 COTTI JIIDG E , B IRMfN GHAM . 

T*l 1 0 JB 6 4 1 Wt Tel : 02 1 -4S* 4S64 




A whole new world awaits you and your 64. The world of 
PrestH Micronet P Viewfax, Homefrnk, Citrservice, etc. This is the 
world of product reviews, mainframe games, home kanlring, 
business information, comrriodrty futures, armchair shopping, real 
time conversation, decrronk: notice boards, helpful rips, ICPUG, 
news, Telex-LinK Mai Ifcox ChatJine, Gallery etc. Th is ps the world 
oftelesoftware, with programmes ro download into your 64 and 
save to disk or tape. Many relesoflvt/ar e programmes are provided 
free of charge or at nornrnal cost 

Dialog with over 600 massive databases on tail and almost 
unlimited information on just about any subject is accessible from 
your 64, together with BT Gold, Easy link, One to One etc, wrttr 
electronic mail, business services and teiex fati litres. 

You can link to Buiretrn Boards in your area for local news, club 
news, fetters, jokes, poems, helpful tips, etc JTs a whole new 
experience. 

Take the first step. Make a giant leap for your 64. Communicate 
wftft Modem House and you'll soon be talking to other 64 users, 
finking to other micros and swapping files, tips, programmes or just 
chatting. 

Modem House are trie largest suppliers of Commodore 
communication equipment We also supply complete systems for the 
Pet 2000, 3000, 4000 and BOOO series 





HOUSE 

70 Longbnook St, Exeter EX4 6AP. TeJ- f 0392 J 213355 



The most popular 64 mFcropack in use today wi ll link you to 
Prestei r Micronet BO0 T Viewfax 258 r Homelink, Farmiink, Gtiservice, 
etc. From Modem House, the compete system is on offer at the 
incredible price of £99 9S inc. VAT ? p& p. 

Optional terminaf software to link you to 8T Gold, EasyJink, 
One to One r Dialog and Bulfetrn Boards is available at £29.95 inc. 
VAT, pfip. 

Complete Commodore 64 micropack 

special price £99.95 rnc. VAT p & p 

for a limited period only. 

Spec fa I, special offer, order your 64 micropack now and 
get a FREE quarter's subscription to Mkronet 800 and Vrewfa* 258 
(Ptestel Microcomputing]. 

r — — — — — — — _ — 

Modem House, 70 Longbrook St. Exeter. Devon EX4 6AP Tel; [0392 1 DllSS 1 

Please send me Commodore 64 Mkropackfsj £99.95 each 

Optional Terminal Scyftware £29*95 

P enclose £ /BM my Arress No _ I 



Name ... 
Address 



Telephone No. 

Please allow 28 day delivery 

This offer applies only whiJe stocks lasr 



I 
I 
I 
I 
I 
I 



YC T /E 6 




Machine Code Entry— C64 



400 TSI=F$s T0=f IB (53) +25* I PEEK (54 J -LEA ITSM 

sPQKE 7B2, TO/254 
410 POKE 781 , T0*PEEK t732) 125b: POKE 7B0 f LEN(TS*J 
420 SVS 65469 

430 POKE 780, is POKE 781 p Ds POKE 782,0s SYS £5466 

440 POKE 254 ^S/256s POKE 253, 5-PEEK (254)1254! POKE 780,253 

450 POKE 7B2,(E+1 1/256: POKE 701 r tE+l)-PElK(782)l25i 

sSVB 45496: RETURN 
460 RErt tttt LOAD DATA till 
470 INPUT 1 [CLEAR, DOHN2, RIGHT2JFILE NAHE iV* 
480 IF FI=" B OR LEfJ(fll)>t5 THEN RETURN 
490 I HPUT 1 T D 0HN3 1 fi VSON J T f R VSQFF ] APE 0RCSPC 5 RVSOHJDERVSOFF] 

ISK : DaEFT3]^;D| 

500 IF DtO'T'AND DfO'D'THEN RETURN 
510 B=lrIF Dt=" D^THEN D=B 
520 LOAD Ft, D f t: RETURN 

530 PRINT: PRINT" tDONN2 s RIEHT]ERR0R M !flI}R=ADR-I2 

540 POKE 54296,15: POKE 54277 p 10 

550 POKE 54273,100: POKE 54273, 45s POKE 54272,00 

iPQKE 54276,17 
560 FOR M TO 250: NEXT 
570 POKE 54276 P 05PDKE 54277,0: POKE 54278,0 
580 RETURN 

100 INPUT B [ CLEAR, 0DHN2] START ADDRESS 'jADR 
ifO PRINT 1 [ DON N2] PLEASE ENTER ALL DIBITS." 
120 PAINT 1 [D0VNZ1VHCEE II LL BE ENTERED AUTDHA TIC ALLY 
[DQHK2I- 

130 PRINT: PRINT ADRj B :';:GOSUB 260 

140 IF 5l= H tFl] v THEN 505 UB 330: GOTO 100 

150 IF 5*='tF3r THEN B05UF 460: GOTO 100 

160 REN READ DATA AND STORE 

170 CHECK =ADR- I NT (ADR/256) 1256 

1B0 FOR C=l TO 36 STEP 3 

190 H* =B I Df ( 5 1 p C , 3 i ; K= VftL f N t > 

200 CHECK= (CHECK HI) AND 255 

210 IF «)255 THEN N=0 

220 POKE ADR r NtAOR B ADR+l:NEn C 

230 VFY=VAL (RIGHT* !S* f 3H 

240 IF VFYOCHECK THEN 80 SUB 530: GOTO 130 

250 6DT0 130 

260 3*=-: FDR E=l TO 13: FOR l-I Tfl 3 
270 6ET Kt:IF KI= pl BOTD 270 
210 IF KM^IFI]" THEN C=13:L*3 
290 IF Kt= B IF3]' THEN CM3iL=3 
300 S*=St+Kf 

310 PRINT Kt;:J€XT L: PRINT* " } : NEXT C: RETURN 

320 REN tttf SAVE YOUR FILE tttt 

330 PRINT* [CLEAR P D0HN2, RIGHT2JSAVE FILECD0NN2]" 

345 INPUPFILE NANE s'jFl 

350 IF FI"" OR LEN(Flt)15 OR FS^O" THEN RETURN 

360 INPUT" [D0NN3| RWSON ] T[ RVSOFF] APE Qftr SPC S RVSDM] DC RVSDFF : 

ISK s DELEFT3]-jW 
370 D=l i IF Di* B D - THEN D=8 
380 INPUT*ID0HN2]START ADDRESS IN DECIMAL :*;S 
390 INPUT" [DONNJEND ADDRESS IN DECINAL[SPC41s";E 





We make life easier 



for you with our 



machine code entry 



program. 



THE WORST THING ABOUT 
Machine Code programming is 
entering thousands of numbers 
and then finding that the 
program will not work. There is 
nothing else that you can do 
apart from go through all of the 
listing trying to locate thai 
mistyped character which 
prevents the program from 
vvorking correctly, 

Now there's an easier way 
to enter your machine code 
programs. With the Your Com- 
modore machine code entry 
program h each line of numbers 
is checked as soon as you press 
return, If you have made a 
mistake you will be asked to re- 
type the last line. Another 
added bonus is that you can 
save what you have entered at 
any time to tape or disk and 
carry on where you left off next 
time you come to your 
computer. 

Using the Loader 

Before you type in any machine 
code program you must have 
typed in the machine code 
entry program and have it 
saved onto tape or disk, When 
you want to enter any of the 
machine code programs that 



are printed out in the form 
used by this program you must 
LOAD it into your computer; 
When you RUN the program 
you will be asked for the start 
address of the program, The 
start address is the first number 
in any machine code Itsti ng that 
appears before the colon {e,g, 
49152:}, You simply type in this 
number and press return. 

Ail that you have to do from 
then on is type in all the 
numbers on a line, Do not type 
any spares and do not type 
return, the program will do all 
of that for you. If you have 
made a mistake on any line the 
computer will ask you to type 
the line again. Once the line is 
entered correctly the 
computer will automatically 
prompt you for the next line of 
data. 

Saving and Loading 

You can save your data to tape 
or disk at any time by simply 
entering the Fi key as the first 
character on any fine. You will 
then be asked for the start and 
end address of the save. The 
start address is the first number 
in the listing as already 
mentioned. The end address is 
the number of the last line plus 
1 1 . Don 't forget to add 1 1 on h e 
East line entered will not be 
saved, 

To load back a program thai 
you have saved you srmply 
have to enter the F3 key as the 
first' item on a line, You will 
then be asked for the name of 
the program. 





AID 



Here's a neat program th at 



will s ave you mo ney. By Bob 



Davis. 



LIST Al D OPENS UP A NEW WORLD FOR 
programmers. No longer are you limited 
to using standard paper for your listing. 
Instead you can list your Basic pro grams to 
any desired width (between one and 80 
columns) and as a bonus, you can choose 
efther standard or double size characters 
3nd set the print head's start position. 

There are several advantages using List 
Aid, For a start, listing a program 60 
columns wide, with the print head offset 
to 10 columns, gives a nice margin either 
side of the listing to make any notes etc. 
How about listing in 40 cofumn mode, so 
the listing looks exactly as it would on the 
screen. You could use double size 
characters for any one with poor eyesight. 

List Aid itself requires 5 K of memory to 
operate. Therefore, the only limitation is 
that your program must not occupy more 
than 33K, when the program is initially 
loaded into the computer. It doesn't 
matter if your program requires more 
than 33K to run. 

Using List Aid 

First, type i n the program exactly. You can 
leave the REMs out if you wish. Don't 
forget to SAVE ft Now run it. There are 
three questions to be answered. 

First, the character size. It's preset for 
standard size. For double size press *D' 
and return , otherwise just press 'return'. 
Next select the width. This is the actual 
cofumn size to be listed, Enter any size 
between one and 80 and press 'return'. 
Finally the print head s TAB setting is 
required. This is preset for now. If all goes 
well, List Aid wiii list itself] 

To fist your program the following 
instructions must be followed exactly. 

First reset the computer by switching 
OFF and ON, or type in SYS 64736 and 
'return'. Now load the program you wish 
to I ist. Remember, your progra m must not 
occupy more than 33 K- Now type in the 
following one line direct statement and 
press return. Do make sure it h esact or 
you will have to load all over again, 

POKE 43 J : POKE 44,140: POKE 
140*256,0^ EW 

New? But, I just loaded it, I hear you say. 
Don't worry, all will be revealed later, If 
you've done that correctly the computer 
will respond with 'READY', Now load List 
Aid, run it and your program will be listed. 
Don't forget to have your printer 
switched on and the paper all aligned, 

To list another program you will have 
to switch off and stari again. 



So, what's the NEW all about then? 
Well, firsi you loaded your program. 
When a Basic program is loaded into the 
computer (which is just switched on), it h 
placed in memory from address 2049 
onwards. The computer knows, or thinks 
it knows, where to place the program by 
looking at locations 43 and 44 The 
contents of these locations indicate 
where the Basic's memory 'BOTTOM' is. 
In this case 2049- Before loading any 
program in, try this in diret e mode; 

PRINT PEEK (43) + (44) * 256 

The result will be 2049. By raising the 
'BOTTOM" of memory above the area 
your program occupies, we can load a 
second program, List Aid, and run it, 
thereby not affecting the contents of your 
program. We do this by pokeing locatings 
43 and 44 with values to make the 
compuier 'think' that the Basic memory 
now begins at address 35641, The 'NEW 
command resets afl the other Basic 
pointers accordingly. The values poked to 



43 and 44,1 and 140, ensure thatthe maxi- 
mum permissable RAM is available for 
your program, 33 K. Before actually 
loading List Aid (after the pokes to 43 and 
44) type in: PRINT FRF(0) and 'reiurn'. You 
will see a return of 5119 bytes free. The 
POKE 140*256,0 ensure* location 35840 
contains a zero. The first byte of Basic ram 
must be a zero. 

List Aid works progressively, following 
four fields. 

1. Work out the current line number and 
[he link address pointing to the next 
li ne, 

2. Starring with its line number, 
concatenate a string variable repre- 
senting that line. Detect end of line 
upon reaching link address, 

3. Print routine. Send contents of string 
to printer, one character at a time, 
appropriately limited the print width, 
set TAB and Character size if required, 

4. Check for 'double zero byte' 
indicating end of program. If not go to 
1. 



50-110 
130 

1 50-510 

560-690 
710-760 



780 

790-910 



930-1000 



1020 



1050-1060 



IfltNMOW 
1130-1140 



prints TITLE 

checks if printer is switched on. 

initialise. Set up Link Address, Keyword and Cursor Control 
Character strings. 

get print mode, width and tab values. 

set up print mode and customise QUOTE' character. Sending 
a normal 'quote mark i.e. CHR${34} to the printer is OK but if 
you follow this with any cursor control character, then funny 
things happen! So, why not send a customised* quote character. 
Same difference - no probfemsf 

Field % Find current line number, link address to next line. 
Field 2. Add line number to string. Peek current address. If 
Keyword , add appropriate Keyword string. If 'quote' mark then 
enter loop (fines 840-890), If detected add Cursor Control 
characters. Efse, add standard ASCII code. Leave loop when 
second quote or end of iine is detected. If not Keyword or quote 
character, add normal ASCII character. Increment peek address, 
it not same as link address, start again. 

field 3, Print routine. Cails SUB 1080. Set up loop for length of 
program string. Print count = 0. Print string, one character at a 
time. If print count = print width or end of line h reached, print a 
carriage return. If a 'quote mark' CHR$(34) is detected, send 
customised quote' instead (sub 10SO), When aft characters are 
sent, send a carriage return. 

Field 4. Last line check, If the contents of (link Address} AND 
{Link Address + 1) is 0 then the end of program is detected. 
Efse goto 780. 

Subroutine. Print customised 'quote' character. If print mode is 
double size characters then print two quotes. Note the quote 
character is different for double size. 

Subroutine. Print TAB' many spaces to set the printer head. 
End routine. Flash 'printer not on'. Close channel to printer, 



Variables 

PM print mode 
PW print width 
PT tab sitQ 
PA peek address 
LA link address 
NL newt link 
IN line number 
PC printer count 



tCW$ keyword 

CC5 cursor control 

MD$ midS of (PS) 

LN$ line number 

QS quote character 

¥$ program string 

P peek value of PA 

L,M r D and D$ general purpose 



READY. 


^ "i i\ 

300 


DATA 


135, ts 




730 Q*=CHR* 0) : FQRL-iTDi \ ftEADD : Ql-B* +C 


CHRK27); 0 


310 


DATA 


t T > BP 

136, "ts 


inn fknu || 

H]":REN H 


■ i r ± .■ p-. ■ ii r— vi tt n a n bL nil n ak i r w~ i 

HR* (D ) ; HEXT: flt=at+CHttt (15) 




320 


DATA 


137, ' (s 


1 3 - s REM I 


740 DATA : 28. 13'*, 128, 135, 128,125 


ntnuT p 


330 


DATA 


M * rt H P 1 

138, B ts 


J ] ■ : ftEM J 


— r r~ .t. ■ i— p-t ■ i. j ■ -pr 1 | ■ L 1 WX. Jk. WML i ■■. J n ■ pipifii ■ ■■■ pa. p ma_ w— 

750 IFPH=14THENBt=CKRKB] :fQRL=lTQd:RE 


1 A DC M IT CT Air 


340 


DATA 


^ p— ■ r 

[39, "ts 


J ■ ^ M n P™ L J 1 JS 

K ] " : REM K 


■ wt mM mm *m n x ■■ i i ■■ l i l j lbpi _ ■ ■■ mm i ■■ i i ■ ■ j ■ mm i 

ADD : Qf =Q$+C HR* ( D ) : HE I T s Ql -flt +C HR* (15) 


*>a DfB r* l BfiG Ti A1FT C 1 AU ' 

Iv Ktn l LI PUB UHVla J HH tf^ 


^p r .". 

350 


PI JIT U, 

DATA 


i j ."i ■ r 

14C, V.s 


L] : REM L 


740 DATA 120^135,135,129,128,126 




'T J A 

3i0 


■tif i 
DATA 


p J A UP 

14t,"(s 


PI T ■ PI P" U f, 

P] B !REM P 


770 REH lit MAIM LDDP lit 


■ a cry tt-t ttti t CTDLtriu t*4 


370 


DATA 


145, H [s 


I] - ; REM Q 


— r n jfi || | | pn, P - W 1 J | | ■ - fa - p- . - p. p. pb j jm j j rH L k pL| pI iPk. 

780 ML- ( PEEK (LAM ) 1256) +PEEK ( Lft) : LM= (P 


eft cd 1 iJiruD t j t ji ^ i pni'c^^^Dt i, pDTwTruD 
jU rKiH 1 Lnn* ■ If / J tr UK,ljjZQI , OJrKifl 1 Lnh. 


380 


DATA 


I46/ts 


r>. >n h r~ p" l j Bp - . 

R] sREM F: 


r~ r— t- 1 .' ■ 1. i 1L i '■ , APPir ii j, , A i PLJL i X.p] 

EEK (LA+3) (256) +PEEK(LA+2) : Pfl-LA+4 


l( 1 ) 




DA 1 A 


147,. H ts 


n n pi p"_ r™ l j n 

SJ'sREM S 


m m pPI ph Ph ptpU pH am Wl ppV j i Lr i ■ h h 

790 Pt-STftt CLK1+" " 


Li\ L>D TUSTCCiT r 1 ^ \ " f r- lllfi- tire ITFe: tlTc 


«00 


Pi 1 IT 9 

DATA 


148, [5 


] : REM T 


n pn ,-, p- r"r™r"ii i n h ^ 

800 P=PEEK(Pfl} 


nr _ tiTi- iir r * i r i- tirv i 1 f ^ tile tl 
* K S I -I IS * j [B Ills % J l 5 * J l 5 I J 


410 


DATA 


■ j pi n w 

14?, n Ls 


U] : REM U 


j-| j pH. pt t~ pi n p~T 1 1 P"fc,l P. ji |-i. pB. . | v jb pipi ■■ ■ pr -mm j 

810 IFP-255THENPt=Pi+ f 255 ] :&HTD9lL) 


r j- * 
[5 1 


420 


DATA 


1 TT J>m ■ F 

130 t b ls 


Y] ;REH V 


HTI n W FFi K M i*l 1 IF" L 1 F 1 . jL p* ■ . IPIIJL I Wi. I pPI P"| T W m h m W WMMh J 

B20 IFP)127THENPt=Pt+KH$ {P-12BI : E0TD91 


ir^ #i re n H iDDTiuTCDrri n ^"rE- 1 ■ c c 1 t 
JLS JJLS 1J irKIN IbrL Ih J 15 J 3Kl '. lg 


430 


DATA 


i r | ■ p* 

15U"[s 


i j i ■ nru li 

If] p : REM H 


0 


i h r _ i ■ 


440 


* 1 Pi 

DATA 


j pj pi ■ ■* 
152, "ts 


I] "s REM X 


Pim a p p* n j hl ^ j *i i piia m, .-. 

B30 I FP< --S4IHEN90O 


j 0 rKIRr arU Ij..' L s _ J L 1 b- 1 . . 1 Lr LS 


450 


DATA 


l53,"tE 


YI'tREfl V 


■h ■ jpl r~i ppV r~ a pt r~i i i i™ pL p *^p m i r- n -p- r% pn pn 3 

840 Pt=Pli-CHR$[34kBDTQ8B0 


J :FKINIbr-C( lit Is -I L L 1 5 J LS. *J 




DATA 


I5t,"[s 


Z ] " : REM I 


t% r" pri. "P I 1- n r TT p*n "f 1 1 I! - b 1 i n ^ ^ Ji f~l pri J . pi. i -r- px -w- -pu 1-1 pt _pj, 

650 IFP<32THENPI=PI+CCI(P! ?BOTD8B0 


ha r-r- t litc nr_ i nror i i \ iflwiC Di* t C \ 

BO PFiINTarW UJ Is -j brLio! BY grUi) 


470 


tk pj T" jL 

DATA 


ISSUES 


+]":REM ♦ 


n 1 A ■" |— m~. J n ni ■ 1 ST. in. J J pi JL ■ ■ PI k 1 H. pk_ Vk_ RPk ppL J PB- ■ _M 

860 IFF ) 127flttDP< 1 60THENPt=Pt*CCt(P} : GO 


[b -] jPRiNTSPCiltJ [5 -J SFCII3) 15 


4B0 


DATA 


156. "Cc 


-]";REM CBM + - 


npr _n_ jpn ipi_ * 

T08B0 


1 H 
"I 


■ n - 


DATA 


157,"[s 


B]":REM B 


■ Ti i mm. j mu j . Ad IP. x ■ ■ 

B70 Pf-P*+CHRIiP) 


TO PRlNTSPCllZ) Ls ■] BDB DAVIS Is - 


SOO 


DATA 


15B,"[255]*:REM A 


Jp*j P*. ■ pX, jl pi pk - gph .pn p, pH pj jl j pa ■ r ■> h pph gi . . _ _ mm m k mm i j ■■. ppp jjl 

8B0 PA=PAf 1 s P=PEEK ( PA) : 1FPA=NLTHEN930 


i ■ r. FT- t li rr nn h n i nrnrn 71 i r 1 ■ 


510 


DATA 


159, "tc 


t ] " s REM CBfl + 1 


990 IFPO31THENB50 


lvO PRIHTSFC(12} ■ Cb -3 SPC( 13) M Is -] : 


520 


DATA 


999, III 




— - -1. - _L - n , , JL j, if-- 

900 Pt?P<+CHRt(p} 


PRIMTSPC(12) B ts -J (C) JAN ? 85 Is -] H 


530 


REfl NO HE + 14 DOHn 


-K. - k. pk k pk k a m jph PL 1. j i li V 1 jj* L i JI j« A 

910 Ffl=P^+ ; : IFPACHLTHENflOG 


110 PRINTSPCU2) [5 -1 SPC-bl ts -r. 


540 


DM "I 


[HOKE 3 [ DDNN1 [ DOWN] [ DOWN] f DDNN ] 


W\ Fl JPL Ph ifa U pk. Jfc pffjj ITF. T 11 T r Fi 'PL F 1 ! I I T ■■ h 1 1 - Jk Jk ja. 

920 (El lit PRINTER ROUTINE t ft 


PRINTSPCd?] Ts JJts Mts tHs Uts 13 


[CQWN ] [ DDWN 3 [ FJQHt 


f ] [ DDHH] EDDVJN ] IDDHN ] [ D 


FI "T PK. 1 I F 111 X P~i pppi ■ pt. jl T"i t r 1 1 T" mm J FL p|_ ■ J 1 1 1 JH 

930 L-LEH(PI) :Pt-RI6HT«(P* ? L-l] :L-L-2 


F ^ 

Is t 


DHN1 






940 PC=0:&DSUE10B0:F0RH=1TDL 


J[s tSEs l][s HCs ills tits t][s f][s 


[BQHH]{DD*N3[D-]H^" 


!— , l~ i" Uh A U T Hi j#j r F"i mk U II p^ Fl r,p J T l~ 1 n Jk rkl rip, 

750 HDl-M ID* CP*, H T I ) ; PC=PC+ 1 : 1 FBDMCHR 


!][& K3 s PRUT: PR HIT 


550 m 


ttt INPUT DETAILS ttt 


m j | n 1 jh r, ru 71 jk r-a ■ ■ m- e m 1 j ■ j 1 T 1 1 T 1 1 T. P F^ F 1 ri 

t ( IB) DRHD1-CHR* ( 1 46 ) THEKPt-PC- 1 


120 REM m PRINTER DM 7 ttl 


%Q PRINTflt" SELECT CHARACTER WIDTH :[ 


n ■ jm. p~ mr t i jf jl. fr ir— i r jb j i_ ■ ■ t l I P~ 11 jj ■ ■ _r 

760 6ETKI: TFKIO THEH1 140 


j mm m mm mm mm l i ^ ■ ph. pj k ■ i h k j ■ pr ,b, t v i 1 L 1 ■ ■JJL 

130 QPEN4, 4t PRINTI4: IFSTTHEN 1110 


DDHNj"* 






Fl T" i"i Fh F". T LIT I I JFL 1 1 PL Jl J ■■_ |_J L T F U Fl x Flh m jh J "T I k "PI 1 

970 PRI NTt4 , CHRf (PH);: IFHD1=CHRt (3MTH 


140 REN Hi INITIALISE tit 


570 REM RVSDH/ RVSOFF 3 X LEFT 


EHGDSUS 1 050: B0T0990 


150 D IHKHI (75) ? CCH 1 60) ; LH«= B " : LN=0:Lfl 


530 


INPU1 


f" [ RVSON ISCftVSOFP] T ANDARD DR 


Jl Hi ,". p\p~i p LIT JL Jl UPI dl 

9B0 PRIHTMjffll: 


nn in 

=20*9 


[RVSDH] DC RVSOFF )DL'BL£ WIDTH StLEFTJE 
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4 js, ft jb if jl run r nr, iir^T njiTri FklPhiiT^ TLIfkii 

170 DfiTfl END.FQR T NEn,UflTflj INPUTt # INPU 


J[LEFT]";P1 




1000 NEH^ftlNTH 


Ti DIB, READ, LET, &DT0,RIJIt f IF ? RESlQRE t bOS 


590 


IFPtO'S'ANDPtO'D'THENStO 


J Hh J /l p-, r- V Pk Pi JL 1 ft pi T 1 T LI r~ X J, Jr 

101 0 REH ttt LAST LINE ? ttf 


1 1 n 

Ufl 


600 REfl ; 


■ X DOHN 


7 X LEFT 
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1 rift piATA nrTimkl nry p t rsn n kl LlAtT I rkAltj 
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NT El 
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1030 &0TQ7B0 


1TO DATA LIST,CLHjCHD s SYS f □PEN f CLDSE s 6 


TJCL 
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1040 REH ttt PRINT QUOTE CHARS ttt 
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620 


IFPU=0DRPH>fl0THElU 10 


■ 

s 


200 DATA t, AND, DR, SEN, INT, AB 


630 L=a0-PN:IFPI= 


="D n THENL=90-PNt2 


| A r jj PiP-T I IpTLI 1 

1060 RETURN 
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£40 
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TJL IE 
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3 X LEFT 
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200: NEXT 


0220 


680 REJ1 9 X DDNN 




1120 REM 12 X 90HN RVSDH /OFF 


| 250 DATA j.'E'^/QUB/RMVSVB 
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A U 


KEEP SPACE BAR PRESSED tt* 
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Mike Hart breaks you 
gently into the 
[hexadecimal s ystem. 
Hex-Calculator 

SOONER OR LATER, OWNERS 
of Commodore machines start 
to get tired of Basic and wish to 
penetrate the mysterious world 
of machine code, A first step 
along this road entails getting 
to grips with the hexadecimal 
system in which the machine 
code is written. 



The hexadecimal system is 
based around a unit of 16 rather 
than the 10 that we are familiar 
with in our '10s and units' 
system. In the hexadecimal 
system, the numbers zero to 
nine are represented by the 
digits 0-9 but the numbers 10- 

15 are represented by the 
letters A-F. Sixteen in the 
hexadecimal system is there- 
fore one hexadecimal unit 
(corresponding to our 10s) fol- 
lowed by no other units: hence 

16 decimal is 1 0 hex, 17 deci mal 
is 11 hex, 34 decimal is (2 * 16 + 
2) - 22 and so on. It is 



conventional to prefix a hex 
numbeT with the $ sign as 
otherwise one might get con- 
fused as to whether a number 
such as 11 meant 11 in the 
decimal system or 17 in the 
hexadecimal system. The 
decimal notation is sometimes 
characterised by a # sign but 
very often by no sign at all -this 
means that if you see a number 
by itself it is nearly always a 
decimal number but a hex 
number should always be pre- 
ceded by the $ sign. 

Once you get used to it, the 
hex system is a much more con- 



venient way to think about [he 
innards of your machine. For 
example, it makes much more 
sense to know that the Basic 
ROM for the C64 is located at 
$A000-$BFFF and that $C000- 
$Cf f F is available for machine- 
language programs than to 
remember decimal (in which 
case the relevant numbers 
would be 40960-49151 and 
49152-53247!) Commodore 
machines often seem to take 
three steps forward but one 
step back. In the days of the 
Commodore PET, there was a 
machine language monitor 



100 REM RELOCATE CHANGES 
LID : 

120 AH=INT( A/256): AL=A-AH*Z36 
130 BH»INT(B/23a):BL-l-BJItZ5& 
140 POKE LQC+4C , AL : POKE LQC+41.AH 
150 POKE LQC+45,BL:P0KE LQCM6,BH 
160 POKE LQC+49,AL:P0KE L0C*5Q,AH 
170 POKE L0C+53,BL!POKE UK+54,Bti 
1BC PRINT 

190 PR I N T * - -HE X -C A LCU L AT0R LOADED--*: END 
199 ! 



200 DATA 4 A 

201 DATA 4 A 

202 DATA 4A 

203 DATA 4A 

204 DATA 29, OF 

205 DATA 16* 
204 DATA 69,30 

207 DATA C9,3A 

208 DATA 90,02 
S 

209 DATA 69,06 



LSR 
LSR 
LSR 
LSR 

AND tlOF 
CLC 

ADC 1130 
CUP 



i02A7 
02AB 
02A9 
02AA 
02 AS 



02AE 
02B0 



BCC *02F6 :02B2 



'PRINT DIBIT S/R 
'DIVIDE BYTE BY 16 
AND GET INTEGER RESULT 
'BY FOUR LSR'S 
MASK OFF OVER IS 
'CLEAR FLAG 

ADD 4B TO GET ASCII CODE 

'MORE THAN 9 ? 

'HO - 50 SKIP NEXT 2 BYTE 



ADC t*04 : 02E4 'YES - 50 HDD 7 



1 REN lit HEX-CALCULATOR lit 

2 : 

3 REN ft HIKE HART U 

4 t 

10 REM SYNTAX FOR ' HEX-CALCULATOR' 15:- 

11 i 

12 REN SYS (CALL),*-— ,. .SYS (CALL)- — 

13 REN CALL-700 (BY DEFAULT) 

14 i 

15 REN MACHINE-CODE HEX-LOADER 

16 l 

17 FOR J=320 TO 349: READ 3! : POKE J, h NEXT 
10 DATA 160,0,177,26,201,64,144,2,105,0 

19 DATA 10,10,10,10,133,2,200,177,26,201 

20 DATA 64,144,2,105,0,41,15,5,2,96 
30 : 

40 : 

50 C ALL =7 00 i L0C S C ALL - 2 1 : A= L0C : B= A+4 

60 : 

70 FOR 1=0 TO SB: READ H$:SYS 320 
00 POKE L0C+I,PEEK(7G0J:NEXT 
90 : 



Programming 



210 DATS 4C f D2 f FF JHP IFFD2 :02Bi 

211 DATA 4C,D7,8B JHP IBDD7 sOZBf 
SIT 

212 DATA 20,73,00 JSR 10073 :02BC 
SIT 

213 DATA C9 f 24 CMP 1124 s02BF 

214 DATA FOJB BED $KDE sKEi 

215 DATA A9 ,24 LDA 1124 :02E3 

216 DATA Z0,D2,FF JSR *FFD2 2 02C5 

217 DATA 20pBA P AD JSR *AD9P : 02IS 

218 DATA 20 ? F7 S B7 JSR »B7F7 :OZCB 
TES IN *14/$15 

21? DATA 20 f A7 f 02 JSR 102A7 s02CE 
T DIBIT 

220 DATA AS, IS LDA 115 3 0201 

221 &ATA 20,AB ? 02 JSR «02AB :02D3 

222 DATA 9fl TYA :02Di 

223 DATA 20,A7 P 02 JSR 102A7 :02D7 

224 DATA 98 TV A fO20fl 

225 DATA 4C r AB,02 JHP 102AS :02DB 
RN 

22i DATA 20,F7,BB JSfl IBBF7 a02D£ 
227 DATA 20,73,00 JSfl 10073 :02E1 
22B DMA F0,D3 GEO I02B9 :02E4 
IT (LIKE 211) 

229 DATA C9,41 

230 DATA ?O f 02 

231 DATA E9 f 0B 

232 DATA E9,2F 
FLAE IF CLEAR) 

233 DATA 48 PHA ;02£E 

234 DATA 20,OC,BC JSR IBEOC :02EF 
2 

235 DATA AO.LO LDY 1110 

236 DATA 20,A2 ? B3 JSR IB3A2 

237 DATA 20,2B,flfl JSR IBA2B 
IN FPACIl 



CMP H41 :02E& 

BCC t02EC !02EB 

SBC KOB :02EA 

SBC II2F sMEC 



02F2 
02F4 



PftlNT b RETURN 

PRINT FPACIl AS ASCII DI 

ENTRY PDINT - 6ET 1ST DI 

IS IT • ? 

YES - BRANCH (LINE 2241 
NO - SD PUT • INTO ,A 
AND PRINT IT 
INPUT NUMBER 

CONVERT FPACIl INTO 2 BY 

,A HOLDS NSB 3D PRINT IS 

RETRIEVE NSB 
PRINT 2ND DIGIT 
RETRIEVE LSI 
PRINT 1ST DIBIT 
RETRIEVE LSB 

PRINT 2ND DIGIT AND RETU 

ZEROISE FPACIl 

SET HEX DIGIT 

DONE SO PRINT ND. AND EX 

GREATER OR EQUAL TO A ? 
HQ- SKIP 2 BYTES 
YES- SUBTRACT 9 
ND* SUBTRACT 47 (+CARRY 

SAVE ,A CN STACK 
TRANSFER FPACIl TO FPACt 

PUT VALUE QF 16 
INTO FPACIl 



02F7 'FPACIl K. FPACI2 -RESULT 



23fl OAT A 68 PL A 

239 DATA 20,7E f BD JSR 1BD7E 

240 DATA 50 f El BVC I02E1 
IT (LINE 227) 

241 : 

242 : 

300 REN HEI-DECIHAL CONVERSION 
310 : 

320 REM INPUT "HEl= B jH* 

330 REM D*0;FOftJ=l TO LEN(HI) 

340 REM ^ASC(RIDf(Hl f JH-4fl 

3S0 REN D=Dtl6+K+(D9 1 IT: NEXT s PRINT D 

340 : 

370 ! 

400 REM DECIMAL-HEX CONVERSION 
410 i 

420 REM INPUT'DECIHAL^jD 

430 REM H»= ,l !FCRJalT04sXI=D/14EM-nil6 

440 REM HS<HRI(X+4B-7l(n9)l+H! 

450 REM D=H;NEXTs PRINT 1 ! 1 jH$ 



02FA 'RESTORE .A 
02FB "ADD .A TD FPACIl 
02FF "LODP ALWAYS FOR NEXT BIE 



written into the ROM which 
enabled one to get to grips with 
hex fairly easily but this facility 
was denied to the generation 
of C64 and Vic 20 owners who 
had to buy or get a machine- 
language monitor for their 
machines like Superman. 

This month, the listing 
shows you how you can add a 
hexadecimal Converter to your 
machine so that you can very 
quickly and easily input a 
decimal number and get its hex 
equivalent or input a he* num- 
ber and get its decimal 
equivalent. The whole routine 
is written to be as compact as 
possible and is designed to 
occupy the space from $02 A 7- 
$0277 - d total or BS byte? which 
are absolutely safe and will not 
be corrupted by any other 
operations indudmg loading rn 
a new program on cape. In fact, 
the routine only just squeezes 
into the available space and is a 
result of my passion for nice 
tight and compact routinesthat 
just fit into the few spare safe 
locations. 

The listing actually contains 
two machine language 
programs and requires a little 
explanation so that you can 
follow what is going on! 

Lines 1 7-20 contain the 
decimal value for a short (Le. 30 
byte) hex-loading routine 
which greatly speeds up the 
process of converting hex 
values to decimal within the 
content of a Basic program such 
as this. As you can see, the main 
body of the program is 
contained in DATA statements 
from fines 20Q-24Q and each 
line of DATA has one to three 
hexadecimal numbers fol- 
lowed by a 6502 mnemonic or 
op-code, an addressd and 
finally a comment. This is to 
enable the experienced 
machine code programmers 
amongst you to understand the 
construction process - I find 
that I always learn a lot from 
studying how other people 
have constructed their 
programs. These hex values are 
read into a variable H$ in line 70 
and then ihe first hex-loading 
routine is called at location 320. 
This is actually the bottom part 
of the stack and should be fairly 
safe unless you have 
mathematical routi nes with lots 
of bracken and/or many 
indented loops., all of which 
require a lot of stack space. The 
hex-loadrng routine, read in 



fines 17-20, leaves the single 
byte decimal value that we 
require in the Accumulator. To 
access it, we merely PEEK (780) 
which the designers of the Vic 
and the C64 thoughtfully put in 
to enable us to access the 6502 
registers directly, Line 80 
obviously POKEs the converted 
hex value into the value of 
LOC+I where LOC is decided 
by you, the user. 

So here, you actually have 
two decimal-hex converts 
within a single program. The 
main converter is designed to 
sit in a safe location where 
SYS(700),$ — or SYS{700),— - 
will do the conversion job for 
you. If you precede your 
number by the $ sign then the 
converter will assume a hex 
number and will convert 
accordingly, This hex number 
can be of any (reasonable) 
length e.g. one to four digits. If 
you do not precede your 
number by a % srgn r then the 
converter will assume that you 
are inputting a decimal 
number and will convert it to 
hex for you H 

The initial hex-loader which 
is located in the stack is purely a 
refinement but processes 
numbers at four times the 
speed of the Basic equivalents. 
If you are stiff wedded to Basic 
then lines JOO-450 show how to 
use fairly standard conversion 
routines, All routines, whether 
Basic or machine code have to 
cope with [he fact that (he 
ASCII values for A-F do not 
immediately follow the ASCII 
values for the digits 0-9 but are 
some eight locations later. 
Hence the necessity to engage 
in a process which works out 
whether the values A-F are 
involved in any part of the 
conversion process and then to 
make whatever additional 
adjustments are necessary, 

Changes for Vk 20 * 



Line C64 

217 
218 
226 
234 
236 

n? 

2W 



Substitute the relevant value 
for the VIC 20 in place of the 
C64 value in the specified line. 



1 


VJC 20 


BD 


OD 


AD 


CD 


B7 


D7 


B» 


D8 


ac 


DC 


83 


D3 


BA 


DA 


BD 


DO 




Steve Carrie 
concludes his machine 



code development 



system series with the 



assembler. 




A 




The Assembler 

Now we come to the third and 
final program of the series, the 
Assembler. This is a two pass 
assembler which will accept 
source code from either the 
Macro Processor or direct from 
the Editor (assuming no 
MACRO definitions or calls are 
present) and will produce an 
executable machine code file. 
This means that all you will 
have to do to run your program 
will be to LOAD it by name and 
call it with a basic SYS 
command. For example: 

LOAD "filename" A1 
SVS (sort address) 

During assembly, a listing is 
generated giving the object 
code and a list of symbols and 
their values. This maybe sent to 
a printer by executing the TTY 
command before calling the 
Assembler. 

Entering the Code 

There are five Basic listings 
given Here. As before, type 
them all in and save them 
before running, To save the 
code, use either the Monitor S 
command giving ASSEMBLER, 
9000 and 9E00 as the 
parameters, or use: 

POKE43,0:POKE44 J 144'POK£ 

45,G:POKE4M58:5AVE" 

ASSEMBLER ,8,1 

PO K £43 ,1 : POK E44,8 : N E W 

To call the Assembler from 
the Monitor, you should use 
either' 

■ 

ASSEMBLER or 

ASSEMBLER (source file) 
(object file) 

If you use the first option, the 
Assembler will prompt you 
with ENTER FILENAME(s). You 
should then enter the names of 
the files in the same format as 
the second option above. 



Assembler Instructions 

There now follows a list of 
PSEUDO INSTRUCTIONS that 
arc entered rn field three, 



%: The percent symbol 
signifies that a binary 
number follows, For 
example: 

LOOP3LDX #%000G0Mn 



Instruction 
ORC 



EQU 



END 

TXT 
BYT 
VVRD 

DBY 

MAC 
MND 
EXT 



Function 

Sets code orrgin in memory, This can be any 
memory address since the object code is 
written to disk and on into memory. This 
should be the first instruction in a program. 
Other assemblers may use the symbol "* fJ 
Sets value of a symbol infield 2 to an 
expression in field 4. In other assemblers 
the equivalent symbol may simply be 
Indicates end of a source code program, 
MACRO definitions may follow. 
Puts a text string in ASCII into memory. 
Puts single byte value(s) into memory. 
Puts 2- byte number(s) into memory in 6502 
lo-byte, hi-byte order. 
Same as WRD but rn reverse order. 
The opening MACRO definition delimiter. 
The closing MACRO definition delimiter 
For future use. Actually defines a GLOBAL 
symbol for use with a future LINKER program, 



Assembler Operand 
Conventions 

Field 4 operands have several 
symbols associated with them. 
Some may be familiar, but 
others may not, 
< and > : These may be used to 
specify which byte of a two- 
byte number is to be loaded 
into an 8-bit register. For 
example: 

LQOPl LDA#< LABEL 
LDY#>LABEL 

loads the A-regfster with the 
low-byte of the 16 bit value 
LABEL, while the Y-register 
is loaded with the high-byte. 

The apostrophe is used 
to signify that an ASCII 
character is to be used as an 
operand e.g. 

LOOP2LDA#A 

loads the A- register with 41 
HEX. the ASCII code for A. 



loads the X-register with 1. 
Si The dollar signifies that a 
hexadecimal number 
follows. For example: 

LOOP7LDA# $30 
LOOPS LDX $30 

if no symbol is used as a 
prefix then the number is 
assumed to be decimal and will 
be treated as suck Note that 
the " # " in the above examples 
is the standard 6502 not at f on 
for an immediate number. 

When symbols are being 
used in field four, it is possible 
to add or subtract an offset 
using the - and +■ symbols. For 
example: 

vren equ sdqoo 

BORDER EQU VICIIt$20 
SCREEN EQU VICI1+S21 
LDA VICII+1 
STA VI CI 1+2 
ASL VtCJI-1 
etc.... 

This completes the descrip- 
tion of the assembler symbols 



and instruction. Next, we will 
assemble our MAC OUT 
program which was generated 
with the Macro Processor. 

Assembling the 
Example Program 

With all three utility programs 
on your working disk, and the 
three example programs 
MACTEST, MACLIB and 
MAC OUT on the same disk, 
you are ready to assemble. 

Enter the monitor and type: 

ASSEMBLER MACOUT 
MACOB] 

The disk drive wfll begin 
working. After a few moments, 
the message: 

COMMODORE 64 UTILITY 
SERIES 

ASSEMBLER VLO 
(C) 1985 S.D.C. 

will appear, ff all goes well, the 
machrne will generate a listing 
on the screen (or printer if you 
used TTY). After this, the 
machine wrll re-enter the 
Monitor, You now have 3 disk 
file called MACOBJ. 

Exit the Mo nitor using the X 
command and type: 

NEW 

LOAD"MACOBr,9,1 
SYS 49152 

The program should act as 

described below: 

1 Clear the screen. 

2 Output a f+ your-name" 
prompt. 

1 Wait for keyboard rnput. 

4 Print what was input. 

5 Exit to Basic, 

Assembler Error 

Mi 



If an error is found, the approp- 
riate message is printed with a 
tine number and the assembly 
is aborted. If an object file has 




■ 




C64 Assembler 




been treated, it will be scratched 



Message 

REDEFINED SYMBOL 
TOO MANY SYMBOLS 
UNDEFINED SYMBOL 

BRANCH RANGE 
SYMBOL SYNTAX 



DIRECTIVE 

OPERAND OUT OF BOUNDS 

OPERAND SYNTAX 
ADDRESSING MODE 

NOT AN INSTRUCTION 
FILE NOT FOUND 

SYMBOL TOO LONG 
MACRO DEFINITION 



MISSING OPERAND 
FILE OPERATION 



Meaning 

a symbol appears in field 2 twice 
symbol workspace full 
a symbol does not appear in field 2 havrng 
been found in field 4 
relative branch loo big 
symbols only contain alphanumeric 
characters with the first character being 
alpha only 

a problem with a pseudo instruction 
a particular operand was too bfg for a 
particular addressing mode 
bad field 4 syntax 

illegal addressing mode for a particular 

instruction 

illegal field 3 string 

source file cannot be located on the 

current disk 

symbols arc: up lo 9 character long 

source contains MACRO symbols such 

as MAC and MND, Run the file on the 

Macro Processor first 

missing field 4 entry 

problem with the disk files such as a 

write -protect being ON 




Next, I will give a program- 
ming example for you totryout 
using this series of programs. 
Enter it using the Editor, call the 
Macro Processor and Assem- 
bler to work on it and try the 
program out. It will have a start 
address of SCGOC or 49152 
decimal, Simply use a Basic SVS 
49152 

A Programming 
Example for the Utility 
Program Series 

There now follows a program- 
ming example designed to 
show how you can use 
MACROs in programs. Delete 
the previous program 
MACTEST, M AC LI 8, MA CO UT 
and MACOBJ [unless you want 
to keep them) using the 
Monitor SCRATCH command, 
First, type in the following 
MACRO library file which 
contains two different 
MACROs. Call it MACLIB or 
something similar. This will be 
the name you use for the 
fmacrolibraryfile) in the Macro 



Processor call. There h a field guide to help you, 



The first MACRO LOAD 
SUB generates a subrouiine 
which uses KERNAL ROM 
routines to perform a LOADing 
operation via logical file 
number LFN, device DEV with 
secondary address SEC. The file 
has a name NAME of length 
LEISL On return, a set carry flag 
indicates an error condition, 
The X and Y registers hold the 
highest address loaded to by 
the LOAD routine SFFOS. 

The second MACRO 
DOLOAD uses the MACRO 
LOADS UB as a subroutine. This 
is really not much different to 
LOADSUB on its own but is 
included here to show how 
MACRO calls can be nested. 



FIELD 1 

10 
20 

30 

40 
5 

60 

70 

AO 

90 

100 

110 



130 
140 
150 
160 

170 
1B0 
190 
200 
210 
220 
230 

240 



FIELD2 


I FIELDS 


FIELD4 




MAC 




L 


LOADSUB 


NAME,LEN,LFN,DEV, 


L 




SEC 


LDA 


# LFN 




LDX 


it DEV 




LDY 


# SEC 




JSR 


SFFBA 




LDA 


# LEN 




LDX 


#< FfL.SER 




LDY 


#>FIL.SER 




JSR 


SFFBD 




LDA 


#0 




JMP 


$FFD5 


FfLSER 


TXT 


NAME 




MND 




L 


MAC 




DOLOAD 


NAMEjLENjLFN.DEV, 


L 


LDA 


SEC 

it< MES.SER 




LDY 


#>MES,SER 




JSR 


SAB1E 




JMP 


LOADSUB1 


MES.SER 


TXT 


LOADING 




BYT 


0 


LOADSUB1 


LOADSUB 


NAME,LEN,LFN,DEV f 






SEC 




MND 





EE 




Having saved the MACRO file names in the command, If 

library file to disk, re-enter the you want to Its! your file to the 

Monitor and type in the printer, give the command 

following program. Call this jjy before calling the 

one anything you want. Assembler. 



FIELD1 


FIELD2 


FIELD 3 


FIELD4 


10 




ORG 


scoot) 


20 


BORDER 


EQU 


!+■ 1 — 1. .-1, 

SD020 


30 




LDA 


IT —If ^ 

#15 


40 




STA 


BORDER 


45 




HELLO 




50 


LOADJT 


JSR 


GETFILE 


60 




BCS 


ERROR 


70 




RTS 




80 


ERROR 


LDA 


* ERRME55 


90 




LDY 


# :? ERRMESS 


.1 W— |— | 

100 




JSR 


SAB1E 


no 




RTS 




120 


ERRMES5 


t* f 


LOAD-ERROR 


130 




BVT 


0 


140 


GETRLE 


DOLOAD 


MACRO, 5, 1,8,255 


150 




END 




160 




MAC 




170 




HELLO 




180 




LDA 


#S93 


190 




JSR 


$FFD2 


200 




LDA 


#'H 


210 




JSR 


SFFD2 


220 




LDA 




230 




JSR 


SFFD2 


240 




LDA 


#13 


250 




JSR 


SFFD2 


2G0 




MND 





This program shows how 
MACRO definitions are tagged 
onto the end of source code 
programs, The MACRO HELLO 
is called in line 45 and 
generates code to clear the 
screen and print "Hl J \ The 
program then goes on to load 
the file on disk called MACRO 
and reports an error if it is not 
found. Once again, the 
MACRO DOLOAD generates a 
subroutine, while HELLO 
generates in-line code. 

Processing the Program 

Now call the Macro Processor 
with the following command: 

MACRO (your^ourcefile) (your 
outputfile) (yourlibraryf i lej 

substituting the names of your 
files for the different para- 
meters, Assumi ng r he fifes have 
been s uccessf u 1 1 y p r oces sed, 
run the assembler with the 
command: 

ASSEMBLER (youroutputfile) 
(yourobjectfile} 

once again substituting your 



If you get an error during 
Macro Processing or during 
Assembly, check it against the 
error tables. The errors given 
by the Assembler are pretty 
reliable as are the Macro Pro- 
cessor errors. The only 
problem may occur during 
Macro Processing because of 
the fact that more than one 
source file is being used and 
the line-numbers don't often 
correspond. However, if the 
error occurs in the source file 
{not the macro I ibrary file) then 
the number given in the error 
message should be accurate. 

I hope that you will find 
these programs useful to have 
and that they help any of you 
who are just starting out in 
machine code programming 
on the Commodore 64. The 
three programs took about 
four weeks to write (and about 
two weeks to debug I) and 1 am 
pretty sme i hat rhey are,forthe 
most part, error free. I am 
starting work on another 
version of the utility series 
which wilt allow both tape and 
multiple disk operation. If you 
encounter any bugs in the 
program, don't hesitate to 



Assemble! 1 

10 DATA 76,57,156, 147, t3, 47,7?,77 P 77,7? > 68 1 79 t 82 1 6?,32,54 
20 DATA 52, 32, 85, 84, 73,76,73,84,99,32, 83, 69, B2, 73,69, B3 



3D DATA 13,45,83,83,69,77,66 
40 DATA 40,67,41,32,49,57,56 



SO DATA 13,0,69,78,04,69,82,32,70,73,76,69,78,65,77,69 
60 DATA 32,0,13,65,63,93,69,77,66,76,69,82,32,69,82,82 



70 DATA 79,02,32,76,79,71,13 
80 DATA 69,32,79,70,32,83,89 



90 DATA 68,13, 10, 13,10,0, 13, 10, 65, B3, 93, 69, 77, 66, 76,89 
100 DATA 32,76,73,83,84,73,78,71,13,10,13,10,0,32,69,82 



110 DATA 82,79,82,46*0,82,69,68 
120 DATA 89.77,66,79,76,0,84,79 
77,66,79,76,83,0,85 

83,89,77,66,79,76,0 
78,71,69,0,83,89,77 

88,0,68,73,82,69,67 



130 DATA 89 
140 DATA 32 
ISO DATA 65 
160 DATA 65 
170 DATA 82 
180 DATA 68 
190 DATA 88 
200 DATA 69 
210 DATA 84 
220 DATA 85 
230 DATA 79 
240 DATA 84 
250 DATA 82 
260 DATA 73 



83,0,79,80,69,82 
0,45,68,68,82,69 
0,79,79,84,32,65 
73,79,78,0,70,73 
79,68,0,83,89,77 
78,71,0,77,65,67 
73,79,78,0,77,73 
65,78,68,0,70,73 



76,69,82,32,86,49,46,48,13 
53,32,83,46,68,46,67,46,13 



0,13,10,13,10,84,65,66,76 
77,66,79,76,83,32,85,83,69 



65,78, 6B, 32, 79, 85, 84, 32, 79, 70, 32, 66 , 79, 85, 78 



65 
93 
78 
76 
66 
82 
83 
76 



79,78,0,0,0,165,144 



69,70,73,78,69 
79,32,77,65,78 
78,68,69,70,73 
66,92,65,78,67 
66,79,76,32,83 



4 9 1 32 s A3 

89,32,83 
78,69,68 
72,32,82 
89,78,84 



84,73,86,69,0,79,80,69 



78,68,32,83,89,78,84,65 
83,73,79,71,32,77,79,48 
32,73,78,63,84,92,95,67 
69,32,73,79,84,32,70,79 
79,76,32,84,79,79,32,76 
79,32,68,69,70,73,78,73 

83,73,78,71,32,79,80,69 
69,32,79,80,69,82,65,94 
182,144,199,144,216,144,229 



,144 

270 DATA 243,144,253,144,19,145,34,145,50,145,69,145,94,145 
,100,145 

280 DATA 117,145,133,145,255,105,101,117,255,109,125,121,97 
,113,255,255 

290 DATA 41,37,53,255,45,61,57,33,49,255,10,255,6,22,255,14 
300 DATA 30,255,255,255,255,255,255,36,255,255,44,255,255,2 
55,255,255 

310 DATA 255, 201, 197,21 3, 255, 205, 221, 21 7, 193, 209, 255,255, 22 
4,228,255,255 

320 DATA 234,255,255,255,255,255,255,192,196,255,255,204,25 
5,255,255,255 

330 DATA 255,255,255,198,214,255,206,222,255,255,255,255,25 
5,73,69,85 

340 DATA 255, 77, 93, 89", 65, 81, 255, 255, 255, 230, 246,255, 238, 254 
,255,255 

350 DATA 255,255,255,255,255,255,255,76,255,255,255,255,108 
,253,255,255 

360 DATA 255,255,32,255,255,255,255,255,255,169,165,181,255 
,173,199,185 

370 DATA 161,177,255,255,162,166,255,182,174,255,190,255,25 
5,255,255,160 

380 DATA 164, 180, 255, 172, 188 , 255, 255, 255, 255 , 74 , 255, 70, 86, 2 
55,78,94 

390 DATA 255, 255, 255, 255, 255, 9, 5, 21 , 255, 13, 29, 25, 1, 17, 255,4 
2 

400 DATA 255,38,54,255,46,62,255,255,255,255,106,255,102,11 
8,255,110 (V 



write into the magazine about answer or 
it. HI try to reply as quickly as problem, 
possible with p I hope, an 



solution to the 



C64 Assembler 



410 DATA 126,255,255,255,255,255,233,229,245,253,237,253,24 
9,225,241,255 

420 DATA 255,255,133,149,255,141,157,153,129,145,255,255,25 
3,134,255,150 

430 DATA 142,255,255,255,255,255,255,255,132,149,255,140,25 
5,255,255,255 

440 DATA 66. 67, 67,66,67, 83,66,49, 81,66,77, 73, 66,78,69,66 

B6, 67, 66, 36 , 83 , 67 , 76 , 67, 67, 76, 66, 67, 76 
66, 68,69, 88, 68, 69, 89, 73, 78, 88, 73, 78, B9 
60,72, BO, 80, 76, 65, 80 , 76 , BO, 82, B4, 73, B2 
69, 67, 83, 69, 49, B3, 69, 73, 84, 65, B8, 94, 65 



450 DATA 80 
460 DATA 73 
470 DATA 80 
490 DATA 94 



76,66 
67,76 
72,65 
93,83: 
FQRS=36B44 TO 37631 
1010 READ As POKES, A 
1020 NEXT 

1030 PRINPFINISHED 1* 



Ay,emblei 2 



10 DATA 99,84,93,98,84,88,65,84,98,83,94,89,65,78,79,80 
20 DATA 66,92,75,65,68,67,65,78,68,65,83,76,66,73,84,67 
30 DATA 77,90,67,80,88,67,80,89,68,69,67,69,79,82,73,79 



68,88,76,68,99 
8 2 p 8 3 p ifc, bl , 93 
64,89,94,37,82 
78,68,69,98,84 



40 DATA 67,74,77,90,74,83,82,76,68,65,76, 
50 MTA 76,83,82,79,82,65,82,79,76,82,79 
60 DATA 84,65,93,84,88,83,64,69,66,99,84 
70 DATA 69,68,66,69,79,92,71,69,61,85,69 
90 DATA 77, 65, 67, 77, 78, 68, 68, 69, 70, 144, 176, 240, 48, 20B, 16, 60 
90 DATA 112, 2«,216,89, 194, 202, 136,232,200,72,3, 104,40,64,96 

100 DATA 248, 120, 170, 168, IBS, 138, 154, 152, 234, 0,0, It, 22, 33, 4 
4,55 

110 DATA 66,77,89,99,110,121,132,143,154,165,176,187,196,20 
9,220,231 

120 DATA 242,32,16,130,32,16,130,32,204,255,169,10,162,6,14 
1,32 

130 DATA 206,142,134,2,169,3,160,144,76,30,171,165,1,41,254 
,133 

140 DATA 1,96,165,1,9,1,133,1,96,160,0,177,57,170,200,177 

150 DATA 57,133,58,134,57,96,169,0,141,176,2,141,177,2,141, 
179 

160 DATA 2, 141, 64,3, 141, 90,3, 141, 96,3, 160,4, 177, 122, 153,60 

170 DATA 3,240,27,200,192,14,144,244,177,122,153,66,3,240,1 
5,200 

190 DATA 192,24,144,244,177,122,153,72,3,240,3,200,209,246, 
160,0 

190 DATA 185,64,3,32,30,130,144,10,200,192,10,144,243,162,1 

2,76 

200 DATA 36,155,140,176,2,201,0,240,40,160,0,195,80,3,32,30 

210 DATA 130,144,10,200,192,10,144,243,162,10,76,36,155,140 
,177,2 

220 DATA 201,0,240,13,160,0,165,96,3,240,3,200,208,248,140, 
179 

230 DATA 2,96,169,64,162,3,133,122,134,123,169,2,141,194,2, 
96 

240 DATA 169,80,162,3,133,122,134,123,169,3,141.184,2,96,16 
9,96 

250 DATA 162,3,133,122,134,123,169,4,141,184,2,96,32,121,0, 
24 

260 DATA 162,0,134,2,6,2,201,48,240,9,201,49,240,5,142,9 ► 



270 DATA 76,38,155,41,15,5,2,133,2,32,115,0,232,224,9,208 
290 DATA 227,96,140,0,177,57,153,0,2,200,192,4,144,246,177, 
57 

290 DATA 153,0,2,240,3,200,208,244,149,0,142,2,133,122,134, 
123 

300 DATA 96,160,0,177,122,32,19,177,176,5,162,5,76,39,155,2 
01 

310 DATA 65,240,247,177,122,32,30,130,144,13,153,0,2,200,19 
2,10 

320 DATA 144,241,162,12,76,39,155,140,183,2,152,24,101,122, 
133,122 

330 DATA 165, 123,, 105, 0,133, 123, 96, 169, 0,162, 160, 133, 59, 134, 
60,32 

340 DATA 203,147,160,0,177,59,208,5,32,210,147,24,96,205,16 
3,2 

350 DATA 209,23,162,0,200,200,177,59,221,0,2,209,12,200,232 
,236 

360 DATA 193,2,144,242,32,210,147,56,96,169,13,24,101,59,13 
3,59 

370 DATA 165,60,105,0,133,60,76,18,149,32,96,148,32,209,148 
,32 

360 DATA 7,149,8,32,203,147,40,176,60,145,59,24,105,13,170, 
165 

390 DATA 60,105,0,201,192,144,10,138,201,0,144,5,162,2,76,3 
6 

400 DATA 155,160,0,173,183,2,145,59,200,169,0,145,59,200,16 
2,0 

410 DATA 189,0,2,145,59,200,232,236,193,2,144,244,160,13,16 
9,0 

420 DATA 145,59,56,176,11,160,1,177,59,240,5,162,1,74,38,15 
5 

430 DATA 173,184,2,201,2,240,5,32,210,147,24,96,32,112,148, 
32 

440 DATA 104, 150, 176, 5, 162, 10, 76, 3B, 155,224, 63, 144, 5, 162, 13 
,74 

450 DATA 38,155,224,61,208,24,32,126,149,32,210,147,165,59, 
72, 165 

460 DATA 60,72,32,163,151,104,133,60,104,133,59,32,237,149, 
56,96 

470 DATA 165,61,166,62,133,20,134,21,32,237,149,24,96,32,20 
3,147 

480 DATA 160,11,165,20,145,59,200,165,21,145,59,160,1,152,1 
45,59 

1000 FORS-37632 TO 3B399 
1010 REAM: POKES, A 
1020 NEXT 

1030 PRINT'FINISHEC 2" 



Assembler 3 

10 DATA 76,210,147,32,209,148,32,7,149,176,2,24,96,32,203,1 
47 

20 DATA 160, 1,177, 59, 206, 5, 32, 21 0,1 47, 24, 96, 160, 11, 177, 59,1 
33 

30 DATA 253,200,177,59,133,254,32,210,147,32,121,0,201,43,2 
40,4 

40 DATA 201,45,208,42,72,32,115,0,32,163,151,104,201,43,206 
,15 ^ 




SO DATA 24,165,20,101,253,133,20,165,21,101,254,133,21,56,9 
6,165 

60 DATA 253,56,229,20,133,20,165,254,229,21,133,21,56,96,16 
5,253 

70 DATA 166,254,133,20,134,21,56,96,173,177,2,201,3,208,53, 
169 

BO DATA 176,162,146,133,251,134,252,162,0,160,0,177,251,217 

,80,3 

90 DATA 208,13,200,192,3,144,244,189,121,147,141,160,2,56,9 
6,232 

100 DATA 224,67,240,16,165,251,24,105,3,133,251,165,252,105 
,0,133 

110 DATA 252,76,121,150,24,96,177,90,201,255,240,3,141,160, 
2,96 

120 DATA 162,9,76,38, 155,32, 112, I4fl,32, I04, 150,176,5,162,10 
,76 

130 DATA 38,155,224,8,176,3,169,1,96,224,33,176,3,169,2,96 
140 DATA 224, 56, 174, 3, 169, 3, 96, 224, 64, 176, 3, 169, 4, 96, 162, 13 
150 DATA 76,38,155,141,182,2,152,72,172,181,2,165,20,153,16 
0,3 

160 DATA 200, 173, 1B2, 2, 201, 1,240,6, 165, 21, 153, 140,3,250, 140 
,181 

170 DATA 2, 104, 168, 96, 173, 176,2, 240, 1,96, 162, 14,76,3B, 155,3 
2 

ISO DATA 4,151,32,126,148,32,163,151,165,21,240,5,162,7,76, 
38 

190 DATA 155,169,1,32,227,150,32,121,0,201,44,208,6,32,115, 
0 

200 DATA 76,21,151,96,32,4,151,32,126,148,32,163,151,169,2, 
32 

210 DATA 227,150,32,121,0,201,44,208,6,32,115,0,74,58,151,9 
6 

220 DATA 32,4, 151,32, 124, 146,160,0, 185, 96, 3, 153, 160,3,240,3 
230 DATA 200, 208,245, 140, 181,2, 94, 32, 4, 151, 32, 126, 148, 32, 16 
3,151 

240 DATA 165,20,146,21,133,21,134,20,149,2,32,227,150,32,12 
1,0 

250 DATA 201,44,208,4,32,115,0,76,109,151,96,32,4,151,32,12 
6 

260 DATA 148,32,163,151,165,20,166,21,133,61,133,43,134,62, 
134,64 

270 DATA 76,121,0,169,0,133,20,133,21,32,121,0,201,34,208,1 
3 

280 DATA 32,115,0,169,255,141,174,2,32,21,130,54,94,201,37, 
208 

290 DATA 12,32,115,0,32,140,148,145,2,133,20,54,96,201,40,2 
40 

300 DATA 4,201,42,208,34,72,32,115,0,32,163,151,176,12,173, 
179 

310 DATA 2,201,1,240,5,162,3,74,38,155,104,201,40,240,4,165 
320 DATA 21,133,20,149,0,133,21,56,96,32,27,130,144,10,169, 
0 

330 DATA 141,174,2,32,21,130,56,96,201,39,208,10,32,115,0,1 
33 

340 DATA 20,32,115,0,56,96,32,19,177,176,5,162,5,76,36,155 
350 DATA 32,3,150,144,1,94,173,179,2,201,1,208,2,24,96,162 
340 DAT A 3, 76, 38, 155, 1 49, 0, 1 41 , 181 ,2,32, 112, 148, 32 ,181,150, 
201 



370 DATA 4,206,3,76,158,152,201,2,208,4,169,1,208,13,201,1 
380 DATA 206, 4, 32, 211,152, 76, 91,152, 32, 33, 153, 141, 182,2, 173 
,180 

390 DATA 2,160,0,153,160,3,204,204,162,2,240,17,145,20,153, 
160 

400 DATA 3,200,204,182,2,240,6,165,21,153,140,3,200,140,131 
,2 

410 DATA 173, 161,2,240,24, 173, 179, 2,201, 2,206,3,32,33, 156, 2 
4 

420 DATA 173,161,2,101,61,133,61,165,62,105,0,133,42,96,224 
,56 

430 DATA 208, 6, 32, 15 r 15{, 76,205, 152, 224, 53,208, 6,32, 52, 151, 
76 

440 DATA 205,152,224,57,208,6,32,80,151,76,205,152,224,59,2 
08,6 

450 DATA 32,103,151,76,205,152,224,60,208,3,32,139,151,172, 
181,2 

460 DATA 76,125,152,32,4,151,173,179,2,201,2,240,3,149,2,96 
470 DATA 32,124,146,32,163,151,165,21,206,3,74,22,153,165,6 
1,24 

480 DATA 105,2,133,253,165,62,105,0,133,254,165,20,56,229,2 
53,133 

100O FORS-38400 TO 39167 
1010 R£ADA!POKES,A 
1020 KEIT 

1030 PfllNPFlNlSHED 3' 



Assembler 4 

10 DATA 20,145,21,229,254,240,9,201,255,240,14,142,4,76,36, 
155 

20 DATA 145,20,201,128,174,245,169,2,94,165,20,201,128,144, 
236,174 

30 DATA 245,169,160,24,109,180,2,133,90,149,145,105,0,133,9 
1,32 

40 BATA 4,151,32,126,148,32,121,0,201,45,206,21,32,115,0,32 
50 DATA 30,130,174,6,140,0,32,166,150,149,1,96,162,5,76,36 
60 DATA 155,201,35,206,25,32,115,0,32,163,151,144,1^145,21 
,240 

70 DATA 5,162,7,74,33,155,140,1,32,164,150,169,2,94,201,40 
60 DATA 208,3,74,3,154,173,179,2,201,2,240,14,173,180,2,201 
90 DATA 121,240,4,201,110,206,3,149,3,96,32,163,151,174,3,1 
69 

100 DATA 3,96,165,21,208,64,32,121,0,201,44,240,27,173,160, 
2 

110 MA 201,110,240,4,201,121,208,8,160,5,32,166,150,169,3 
,94 

120 DATA 160,2,32,164,150,169,2,96,32,115,0,201,86,240,9,20 
1 

130 DATA 89,240,8, 162,6, 74,36,155, 160,3,44, 160, 4,32, 16i, 150 
140 DATA 32, 115, 0,169, 2, 96, 32, 121, 0,201, 44,240, B, 160, 5,32 

150 DATA 164,150,169,3,96,32,115,0,201,88,240,9,201,69,240, 
6 

140 DATA 162,8,76,38,155,140,4,44,140,7,32,164,150,32,115,0 

170 DATA 169,3,96,32,115,0,32,163,151,32,121,0,201,44,240,5 
9 

160 DATA 201 , 41 , 240, 5, 162, 6, 76, 36, 155, 32, 1 15, 0, 201 , 44, 240, 1 
1 
















C64 Assembler 



HO DATA 160,10,32,166,150,32,115,0,169,3,96,32,115,0,201,3 
9 

200 DATA 240,5,162,8,76,38,155,165,21,240,5,162,7,76,39,155 
210 DATA 160, 9,32, 166, 150,32, 115, 0,169,2,96, 32, 115, 0,201 ,8B 
220 DATA 240,5,162,8,76,38,155,32,115,0,201,41,208,244,165, 
21 

230 DATA 240,5,162,7,76,38,155,160,8,32,166,150,32,115,0,16 
9 

240 DATA 2,96,32,121,0,208,19,169,66,160,144,32,30,171,32,9 
6 

250 DATA 165, 134, 122, 132, 123, 32, 115, 0,240, 232, 32, 9, 130, 142, 
224,2 

260 DATA 132,251,160,2,132,252,160,0,177,251,153,225,2,200, 
204,224 

, 270 DATA 2,144,245,32,121,0,32,9,130,142,240,2,132,251,160, 
2 

I 280 DATA 132,252,160,0,177,251,153,244,2,200,204,240,2,144, 
245, 169 

290 DATA 64,162,46,160,58,141,241,2,142,242,2,140,243,2,174 
,240 

300 DATA 2,169,44,157,244,2,232,232,157,244,2,202,169,80,15 
7,244 

310 DATA 2,232,232,169,97,157,244,2,232,232,232,232,142,240 
,2,94 

320 DATA 173,0,3,174,1,3,141,60,3,142,61,3,169,28,162,155 

330 DATA 141, 0,3,142,1, 3, 96,173,60, 3,174, 6t, 3,141, 0,3 

340 DATA 142, 1,3, 96, 32, 204, 255, 169, 3, 76, 195, 255, 224, 11, 208, 
4 

350 DATA 162,8,208,2,162,7,134,2,32,210,147,32,20,155,32,7 
360 DATA 155,32,1,156,169,82,160,144,32,30,171,165,2,10,170 
,189 

370 DATA 148,145,188,149,145,32,30,171,169,157,160,144,32,3 
0,171,160 

380 DATA 2,177,57,170,200,177,57,133,58,134,57,32,194,189,1 
69,1 

390 DATA 141,174,2,162,26,108,0,3,165,43,166,44,133,57,134, 
58 

400 DATA 169,0,133,63,133,61,133,64,133,62,32,178,148,160,1 
,177 

410 DATA 57,240,34,32,230,147,173,179,2,201,1,208,10,173,17 
6,2 

420 DATA 240, 5, 32, 73, H9, 176, 8, 173, 177, 2, 240, 3, 32, 52, 152, 32 
430 DATA 217,147,76,122,155,96,169,1,162,8,160,1,32,186,255 
,173 

440 DATA 224, 2, 162, 225, 1 60, 2, 32, 189, 255, 24, 1 69, 0, 32, 213, 255 
,176 

450 DATA 59,96,169,3,162,8,160,3,32,186,255,173,240,2,162,2 
41 

460 DATA 160,2,32,189,255,24,32,192,255,176,33,32,235,155,1 
65,63 

470 DATA 32,240,155,165,64,32,240,155,76,204,255,162,3,76,2 
01,255 

4B0 DATA 32, 21 0,255, 32, LBS, 255, 208, 1,96, 32, 20, 155, 162, 15, 76 
,38 

1000 F0RS=39168 TD 39935 
10 10 READ Ai POKES, A 

1020 NEXT _ 
1030 PRIMTTINISHED 4* 



Assembler 5 

10 DATA 155,162,15,32,201,255,169,83,141,241,2,174,240,2,20 
2,202 

20 DATA 202,202,169,0,157,241,2,169,241,160,2,32,30,171,76, 
204 

30 DATA 255,32,235,155,162,0,189,160,3,32,240,155,232,236,1 
81,2 

40 DATA 144,244,32,204,255,32,201,156,96,32,177,147,32,36,1 
30,32 

50 DATA 240,154,32,114,154,32,166,155,169,0,162,160,133,251 
,134,252 

60 DATA 160,0,152,145,251,169,1,141,179,2,32,104,155,32,165 
,157 

70 DATA 32,194,155,238,179,2,32,104,155,32,57,157,32,20,155 
,32 

80 DATA 7,155,162,15,32,195,255,169,1,141,174,2,76,0,130,20 
1 

90 DATA 10,144,3,105,54,96,9,48,96,72,74,74,74,74,32,127 

100 DATA 156,157,0,2,104,41,15,232,32,127,156,157,0,2,232,9 
6 

110 DATA 169,0,157,0,2,173,175,2,240,5,162,200,32,201,255,1 
69 

120 DATA 0,160,2,32,30,171,32,18,130,76,204,255,162,0,169,3 
2 

130 DATA 157, 0,2, 232, 224, 80,1 44, 24B, 96, 32, 188, 156, 162, 0,1 65 
,62 

140 DATA 32,137,156,165,61,32,137,156,173,181,2,240,23,201, 
3,144 

150 DATA 2,169,3,133,94,162,5,160,0,185,160,3,32,137,156,20 
0 

160 DATA 196, 94, 144, 245, 1 73, 176, 2, 240, 1 7, 1 62, 12, 160, 0, 185, 6 
4,3 

170 DATA 157,0,2,232,200,204,176,2,144,243,173,177,2,240,17 
,162 

190 DATA 22,160,0,195,80,3,157,0,2,232,200,204,177,2,144,24 
3 

190 DATA 173,178,2,240,17,162,32,160,0,185,96,3,157,0,2,232 
200 DATA 200,204,178,2,144,243,76,160,156,169,0,162,160,133 
,251,134 

210 DATA 252,173,175,2,240,5,162,200,32,201,255,169,104,160 
j 144p 32 

220 DATA 30,171,32,204,255,32,203,147,160,0,177,251,209,4,3 
2,210 

230 DATA 147, 96, 133, 2, 32, 1B8, 156, 200, 200, 162, 0,1 77, 251, 157, 
0,2 

240 DATA 200,232,228,2,144,245,162,11,169,61,157,0,2,162,13 
,160 

250 DATA 12,177,251,32,137,136,136,177,251,32,137,156,169,1 
3,24,101 

260 DATA 251,133,251,165,252,105,0,133,252,32,210,147,32,16 
0,156,32 

270 DATA 203,147,76,98,157,173,175,2,240,5,162,200,32,201,2 
55,169 

280 DATA 134,160,144,32,30,171,76,204,255 
1000 FDRS=39936 TD 40376 
1010 fiEADA:P0KE5,A 

1020 IEIT _ 
1030 PftlNT'FIHISHED THE LOT! ' 



YOUR COMMODORE 




Lineage: 40p per word. 

Semi display; £9.00 per single column centimetre 
Ring for information on series bookings/discounts. 

AM advertisements in this section must be prepaid. 
Advertisements are accepted subject to the terms and conditions 
printed on the advertisement rate card (available cm request). 




01-437 0699 

EXT. 322 

Send your requirements to: 
STUART TAYLOR 
ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 



HARDWARE 



* 

* 

+ 



NEW STAR SG-10C PRINTER 

ONLY E249 TO INCLUDE VAT & NEXT DAY 
DELIVERY BY SECUHICOR 

100% compatible V*ith yQuJ CemrYiftdoTG computer. 

l 20cps draff mode, 

Tractor and friction feed StarirJjrrJ, 

Wear Letter Quia liiy mod* included. 

192 graphic mode characters. 

192 business mode characters. 

90 Malic charaurcrs 

90 NLG characters . 

Normal SO Cpl. Cofudensed 1 36 cpi. 

Enlarged 2X. 3X & 4*. 

Supplied with mEerfacE ."cable and maing. plug READY TO GO. 

STRONG COMPUTER SYSTEMS 

BfiYftA COTTAGE, PEHIEL, CARMARTHEN, DYFED SAJ2 7DJ 

TEL IMS!) 231246 FOB ASSISTANCE!!! Cfi4 



SOFTWARE 



COMMODORE 64 DATABASE - DATAFILE 

Powerful ^prions ifKludc; print aJI/tslective records, delete, arn^nd", save, toad, 
copy, aiphariLjrrnsTin: sort., jse-^ defined fields., memory check, total numBric 
fields my In Nnld ifitc relational, global and fret ween liinns searches., etc. Fully 
flifftu driven WE'h coroprehansivE, easy to u*e m^; 'ructions. 
C8M 64 Compiled I cesselte £7.45 

CBM 64 (com piled | disk El 0.45 

COMMODORE 64 WORDPRO - TEXTFILE 

Puwt-riul word procassor, facilities include — ler^e tout buffer, auto centre, 
variable tab, insert, amend, delete, copy, rrtovfrtftwt, word count, light iu^tily, 
paging, join Files, mj t.ple file narHlling.. print all/part tajct, etc. Fully driven wiln 
cOmpr-BhBTisiva, ea&y to use ^nsiruc^ony Great value. 

CBM 64 fcompiladf C8*»eTie 25 

CBM 64 (compiled r gijk £ 10,75 

All programs with full doci^rveniattort and guarantee and can fcre used with iM 
direct connect CBM 64 punters including 1520 prim/ploTter, AfcSO most 
cenironics {with iutaabJa hardware inierfac^i. Pnc^ includes fast delivery bv 
First class post, Chcques/POs to: 

A & C SOFTWARE 
[5epi. 4 P 75 Gakthorpe Gaidens. Tividale, West Midlands B69 2LF 
Telephone: 021 657 8596 £7 9pm) 



* BACK-UP-SYSTEMS FOR CBM 64 & VIC-20 * 

The BAQK-UP-BQAflD Mk, 1 is tl>S laslesl r and easiest way to back gp your tip* 
programs. With this board you can conned a second CBM cassalte deck to your 
computer. You car copy a pfogram On Ihe second deck while the original loads from 
the fia-st You can back up all Tasl loader* data 1i!ep, *U-. BACK -UP- BOARD Mk i 
£10.00 inc. PfiP. 

BACK -U P-BOARD Mk . 2. Thra new ve r*i<jn i°>\ i iri mu us fiA CK- UP-B 0 ARD ^ no* 
proving so popular It r.§ outaGlling out original Mk. 1. This new board no* wOrta fwo 
ways. Switched to 'NORMAL' it operates m 1he Mk 1 Switched lo 'GENERATE 1 . "64 r 
owners canuse Our" special Iransiersoftwareio regenerate a cop^ola pfc-rirajn on the 
second rj&ok as it loads from the first. Th»a nielhoJ can produce a he Her quaiily capy 
than the onoinal. BACK-UP-BOARD Mk. 2 & Software £ 11.50 inc. Pi P. Conversion 
sat^ite. Heturn your Mk. l Board d piiK:na.sed hijm us, to be modified to Mk. 2 fr>r 
£4.50 including sollw^re fl P&P. 

AZIMUTH HEAD ALIGNMENT TAPE bv INTERCEPTOR for *4\ Use this (eaUap* 
wilh you* '54' EoafljuSt (hi heads of your decks to makea perfectly matched pair. Full 
instructions and screwdriver supplied £6 50 inc. PS P. 

ROM SWITCH /RESET BOARD. Fit this board in ihe expansion port cf your '&4' and 
you can reset ALL programs HeSeis programs that a standard reset swii£h eafi'l A 
socket (or a 2764 8K eprom is also filled Full instructions supplied £B.9S inc. PS P. 
Please sand SAE t'er mofe detaFls of the above products. Send ^t>ur cheque/PO Id: 

TURBOTRONIC 
46 Ripon St., Parkinson Lgne, Halifax, West Yorkshire HK1 3UG. 

Tel: (0422) 52020 

(Europe add 50p outside Europe add £1.50) 



Super Breaker 
Back-Up Board 

For ihe Commodore 64, CBfwt 12B and 
VlC-30. When a second CBM lypa cas- 
sette unil is connected lo Erie Hoard it 
will make sfi-cuity hack -up copies ol 
casselle based softwere, inlcudmg 
Turbpj'Fast Loaders. Basic and/or 
Machine Code end Date Files. No 
additional sotlware is needed Very 
User Frlandly. the back-up copy b 
made on the second cassetie rfhlle 1ne 
original isipading on (he First. Price el 
£&M Plus PSP. 

RESET CARTRIDGE tor CBM 64. This 
earlridQe will rasa* all. yes ail, memory 
-resident programs, Inducing all pro- 
grams wine^e £(anrJard reset swifches 
fail Price £7.05 * P&P. 
64 REPAIRS Fasl reliable repairs, six 
months warranty on replaced par Is 
£14.95 to £2fl.7£inc. parts, labour, PSP, 
insurance + VAT. 

PiP 55p UK {Europe acn El.ng, else- 
where add £2.001 Send Cheque/posted 
order, or e stamp for details, lo: 

C, Kent. 26 Northcape Walk. 
CQrby r NDrttiants. NN13 9DQ. 
Frjr enquirie* telephone 



SOFTWARE 



PROM-64 

EPROM programmer for SK r 16K. 
ZJF sock&l, Vpp generator & 
software on tape £34.75 
£■4 CAR I ridge, 2 * BK £5,95 
DEMO EPROM 8K £4.95 
DHOBI-3 EPROM eraser £22.95 
UK + 15^ VAT 

Cambridge Micrnelectromcs 
One Millon Road, Cambridge 
CB4 1UY 
Tel; (0223) 314S14 Tht: S1574 



ACCESSORIES 



PERIPHERAL BARGAINS 

Ouickshof fi Joystick £8,75 
Gunshot II Joystick £8-75 
C-1 6 adaplar (ki\ above) £3.95 
Reset $wi(ch (VIC 20/ 
CBM 64) £3.95 

Will reset all m-code programs. 
Price includes Basic recovery 
program 

Copier CP1 Digital interface. 
Copies all Turbos, m/ccde.etc 
IC controlled. Jsjo software 
needed Just type load. If il 
loads, CPl will copy il. Require 
second rJataseJte. 12 months 
guarantee £9.50. 
Free P&P UK, Europe acd 
El .50, rest add £2.50. 
Send Ch/PO to: 

DATALINE 

24fi Horbwry Rd rj 
Wak&fieid WF2 SHE, 



CLASSIFIED ADVERTISING 
TERMS & CONDITIONS 

Our hum j Ppr n*w jdvBrtri*n {urnl- 
4lljpliy lid Nni*g#) in itffelly pta- 
t«rm* p*ym#nti unHI s?Htrictory 
r*l#r*ncf cm b» iihen up {■icIudhnQ 

f«crjgnll«d ddv^rllilhg ■g«ncl|*>, 
Ch*qu«i «nd! PO'i iheuPd he crotied 

ind mrtde piy^blt |p; 
ARGUS SPECIALIST PU-BlCATION? 
LfO., 

jnd Mind igg«ih«f wlttl th# 
adVtfllicmflnl rg- 
THE CLASSIFIED MPT., L/H„ 
NO: 1 GOLDEN SQUARE, LONDON. 

W1R 3 AH. 
Th*r# art no nlmburiarritnij fg-r 
can<«ll*-t|gni, AdvifHurmfrnti ■rrivlng 
1fjo ilia far a partlclulap liiui wHIl bi 
lni*rt*d m ihi f^lQwlrtg Itiun unl«ii 
■ccompinkdl by IniirtieMonii In \fm 
contrarjr, 

AM adveMJtlng *■!■« apt subjett td 
G&M*mi¥i*rtl ragulallona corvcarnlng 
VAT. Adv*r1li#ftt art raiponublrt wr 
edmplying with th# Marloui iagal 
raqulrirn#nti In fare* ag; Th« TrpdJa 
OflHtHpllfln Act, Sm D^icrlflil nation 
Acl a Th* Bullncn Advartl«*rn«nhj 

fDhdoaynt) Ordar 1fl7T. 
FULL TERMS * COWi TiONS OF 
AOVSRTiSWG AVAILABLE 0rV 
REQUEST. 



SOFTWARE 
APPLICATIONS 



HOME ACCOUNTS 

Put your house in orrj^rf 
Probably home computing's 
best use! Comprehensive 
coverage of bank accounts. 
Credit cards, HP in-built 
accuracy check. Records all 
transactions, Projects cash- 
flow for any period ahead. 
Available for C, 16 CBM 64 or 
VIC-20- €B t 45 or free details 
from: 

Discus Software 

Freepoit, 
Beach Approach 
Brlxham TQ5 EsBR 
Tel: 08045 55532 



CATALOGUES 



ITC . . . i nf lat ion -tig hi i rig prices 
Soft & Hardware al NEVER SEEN 
prices' Order our catalogue at 
E2.75 {refundable with orcter). ITC, 
Software Division- YC, Box 414, 
1200 AK Hilversuni. NETHER- 
LANDS r Access, Barclay, 
American Express, Diners Club 
accepted. State number &. expira- 
tion date. 



EPROMS 



Hitachi 27$4 250ns (5K) 
1 - 2 pieces £3.95 T 3+ £3.50 
Price includes VAT, P^P, 

SILICON CITY, Dept Y. 
1. Milton fid., Cambridge. CB4 
1UY, 

Ac cess/ Vis a Tel: fJ223 312453. 



SOFTWARE LIBRARIES 



FOR HIRE 



LIBRARY 

rENTION COMMODORE 64/128 USERS 
A SUBSIDIARY OF PLATINUM GOLD 



OVER 4,000 different tflles available for hire for the COM- 
MODORE, SPECTRUM, BBC, A MS TRAD, ATARI, and 
MSX computers. 

ARCADE, ADVENTURE, EDUCATIONAL and BUSI- 
NESS software too. 

HIRE PRICES from only 75p INC. PAP. 
20% DISCOUNT off all purchase software. 
FREE CATALOGUES. 
FREE HINTS AND TIPS. 

FAST RETURN OF POST SERVICE (if reserves are 

given), 

ALL GAMES manufactures ORIGINALS with full 
documentation. 

OVER 6,000 satisfied members. 

EUROPEAN 'ti embers welcome. 

Fully computerised system keeps track of your order. We 
pride ourselves in being the most professional Hire Library 
in the United Kingdom, with staff of 1 4 who knows what the 
word service means. Backed by our own software com- 
pany and programmers. 



MIDLAND COMPUTER LIBRARY 
28 College Street, Worcester WRl 2LS, Tel: 0905 611072 

Please engloge £6 for Life Membership or semi a SAE tor free catalogue 
stating machine. 

NaiYiG : L , r , , ....... t ^ .. . 

(A do ress . .... _ . j . _ . . , . M ■.!. J- v . ...... 





GAMES 



SUPER GAMES FOR THE 
C64 ONLY £12 

BOXING FOR C64 STELLARS 
CAR RACER BATTLESHIP 
SPACE RUN LADDER CHASE 

FOOTBALL FOR C64 
Super Seven games for only £12 on on© cassette. 
Payment must be mada by cheque or postal order payable to: 
JOSEPH MUSCAT, "Lourdes Hous*", Fisher Road,Mgarr< Malta 



FOR SALE 



MOON RAKER £6.95 

CBM64 Space Game lealurs*1asl 
*Fly-<n1o Rolling Radar Dlipliy 

■infra R*cJ Tifgvl Screen 
Altffurie, Time,. Score Indleiton, 

Futl.'PurgkMB Option, PrpmijUon 
Sfcnd your name. addrHia A PO.-chfrquD-tiv 

J & J Gilmaur Ltd. 

Qepi Tgise, 4 Cop** Cine, Li**, 
Hampihire Gim TEW, England. 
Tel: tH3Q-S9 343Q 



RING 
STUART TAYLOR 
FOR CLASSIFIED 
ADVERTISEMENTS 



HIRE HIRE 

STAFFS COMPUTER LIBRARY 

CBM 64 OWNERS 

Join the f fieri dry Library. We giue you what you want. If a title 
is not on our list then we will got it; if it's still availably. 
(Games only) 

■ All the latest Titles 

• Full 7 Days Hire 

• Low Hire Cos-t. From 75p 

• Up to 4 Games per week 

• All games original 

• Lots of American Titles 

• Low Hard and Software prices 

■ Membership ONLY E5.DO 

Free rn/c Monitor on joining 
Send your cheques/postal orders payable to: 
STAFF COMPUTERS 
The New lands. Green some Lane, Stafford 



COMMODORE 64 cassette 
library. Hire kileist games and 
educational software, ordy one 
price CI .50 per casselte 7 days 
hire. Details SAE. please: C.C.U 
1 9 Darrell Way, Abingdon, OX1 4 
1H0. 



EDUCATIONAL 
SOFTWARE 



DO YOU READ ME? 

Speed reading course for 
children aged 10+ on 
CBM 64, Cassette or disk 
(1541) £10. Cb/POs or 
SAE for details to:- 

S. HARCOURT, 

17, The Moorings, 

North Lancing, 
Sussex 0N15 OPP 



ASTROLOGY 



ASTROLOGY 



for beginners. Special starter 
pack for only £1 1.50. Consists 
ol a simple programme to 
calculate a horoscope, an 
mlroductory booklet and 2 self- 
teaching programmes (how to 
interpret the horoscope). 

NO PREVIOUS 
KNOWLEDGE REQUIRED 

for ihe Commodore and many 
other micros, also wide range 
bf programmes For more 
Experienced Astrologers 
Cash with order (add 50p out- 
side UK) or large SAE for tree 

Catalogue to: 
ASTROCALC (Dept YC), 
67 Pea scroll Road, Hemd 
Hempstead, Herts HP3 8ER. 
Tel: (0442) 51 80S. 



WANTED 



WANTED URGENTLY. Informa- 
licn nn how io obtain Vertex 
Synthesizer and modem lor Vic- 20 
Call Mr Thompson 0282-81 5292 



Hire & Exchange Software, 

Etching* your nof iwur! Phone or 

scn-d I i sc of your software and as* 

for details, Software hire T No 
membership charge. P&P fr«. Hire 
lapca from £1.50. Phone Tor details, 

TAP So-ftrttrt, 4 Mfltic Ro*d fe 
Ntwiind, Dm, Srlby, Ninth York*. 
Tel: 0737 ft | WOT 



WORD 
PROCESSOR 



SPANISH, ARABIC, Portugese, 
ItaFran word processors for CBM 
64 £89 each. inc. P&P. vat extra. 
Deafers welcome, DT Promoliong, 
Unit-f, Arndale Centre, London 
SW1 8 4TD. Tel: 01 570 5711, Tefex 
8951182 Gecoms. 



BOOKS & 
PUBLICATION 



Ejnrinm 



i 




We use only 
1 0% of our 
mental 
potentials 



ThM* nr* lha words al Albnrt ElnataLn. 
ihs jjronini physicisl d! rcn-ant 1lm*i. 

L. Ran HLbbnrd'i dl$c&iWtof In If* 
linJd tii Lhn mind pro it $ tad fly thai Ein&Mh 
*"m rhghE. 

In Tiri book -Chan£TiC$; m* mm* -i 
Scwpoo crl Manul HflwhhT L. Hon Kub- 
Ln d "inke* ana mnrm gi&nr tf»p U\ Shin 
■dirncJiarL 

Ha navaala haw inyanf van hi* dlS- 
TOvenna t-a molel* Ihn »ihfi\ tarritiYA PWJ 
hfl w- 3a rar p r nvnnlad pftnplfl r.'-oiri ij?> ig 
e*iwr menial palonliiij ta Ihfl njll, 

More ind morfl anopki 1rc*n M *Hih t- 
IH* ijiW&iarwticB t*Khrwli:-jy ta^py, 

Tho- rr*ry nnhnr rnpam nn r T n*. r &yc- 
CH3 nr» 1rt# btat pnxt gT nh# quBll^/ Ol 
thix liaafi. 

Find 3ur tar u . Ordv your rfrs-'t 
k£ re-Ta.rfc.abln beak Fadny. 

P-ts £3.95 paperback £lf.S<] hard- 
back. MaJijfl Ghflcjna nnd POs pr^Dblo- Ip 
5.H F. Sand h> Church aP Sci*ntalogy 
Saint Hill FaLndaHon, FREjEPOST fVC 1] 
EtH Grmsbvad, Glse*-. RHlS 4ZA ;rn 
Harrtp laqiiirDdji.. 



FOR SALE 



GADGET 64 £5.95 

Thit IDO'.fa muchfne code CBMS4 
CAS&tllfr utiUty ofleFK Append, Delete, 
Fetiurnber ( h hd udlng Goto,, Qohjcj, «<e-|i 
Salla-fyrngSy simple lo uan. S#nd youf 
Nflme. Addre«t & PO or Cheaue few 
«5,95 {PAP F=r*4) |»: 

J & J Gllmour Ltd., 

Oepl ¥ C 1 S6, 4 Copse Clo», Like. 
Nflmp*hlr*- 76 W, England. 

Tel: 0?3O-a?3i3a. 



REPAIRS 



FOR SALE 



GAMES 



COMPUTER REPAIRS 
SOUTHEND 



Spectrum/Plus £19.95 

Spoctrum K/& rauiis 

Inlefface 1/2 £14.95 

New Sped rum Qowzt supply 

Cfi4VVI? 30 from £12.95 

Above prices include parts, 
post & packing.. 
All repairs are guaranteed 3 
months. Calf in or phone for more 
details. 

MINNIE MICRO ELECTRONICS 
12 EASTERN ESPLANADE, 
SOUTHEND, ESSEX 
Tel: (97029 &2033/S1SB09 

OPEN 7 DAYS A WEEK 



Commodore 64 — £1 5. Vic 20 
— £12.-50 p Spectrum — 
£10-50, QL — £30 P 1541 Disk 
Drives — £20, and all Com- 
modore systems. Send faulty 
machine with note describing 
fault to: 

TRf DENT ENTERPRISES 
LTD 

17 LINDEN HOUSE, COMMON ROAD, 
LAN O LEV, SLOUGH 
TEL: ft?53 48 70S 

Overseas gmqulrks welcome. 
(Above price* arc eieluaive at 
pwrt* and VATL 



*3q 



EXPRESS 
COMMODORE 

REPAIRS!! 

"I Have come across & firm (rial will be more than willing tc advise you as la how to 
remedy your prdWefft. Tfifty art called MANGOMP. and as as repairing laglty 
Co:n|i:.i:r>-?, also q.JilP w Ming 1o dis.-.jss yc u F pro nl ems with you aid offer 
reasonebly cheap, and (MORE IMPORTANTLY) Mrrecl Cursi." 
Phil Rogers 'Pttk -fV p&k*', "Popular Computing Weekly" Jan. 1SS5 {Vol, IV. Ho. 1] 

• Se nd Com modore e n d . £3 . 00 ret u rn postag e £ U K) . • Or phone/ 
bring Commodore for free, no obligation estimate. "Every 
Commodore annS insured and by receipted parcel post (UK). 

*No hidden costs . 

MANCOMP LTD. (Dept YC 12), 

Printworks Lane, Manchester Ml 9 3JP. 

Phone 061-224 1888/9868 
Open 9am till 7pm Mori, to Sat 




C&MW SOFTWARE DISCOUNTS 

Spy v 3pv 2 £7.30, Kennedy Approach 
£10.95. Safcre. Wall £?.3G, UnderwurlOe 
£7.30, Hacker £7.20. Rocky Korrw 
Snn* t6.fjfii. Cheque." PC t.c: 
SoftwiiM! Unlimited. PO Bos 6b. 
S Thurland St, Nottmgrtam NG1. 
Tel: (06132) 470407. 
Fun ils-1 wiih order. 



RACENIGHT64-£4.95 

Run your dwit ftae^rtj^rrf this Xinas 
Exciting new Hors^racing Game 
- Ideal tar Party's" 
K. Palmer, 59 Old Park Gflad, 
Sheffield 5£ 7DS. 
Tel: 0742 749498 






WHY NOT ADVERTISE 
OUR CLASSIFIED 
SECTION? 



YOUR COMMODORE — CLASSIFIED ADVERTISEMENT - ORDER FORM 



ADVERTISERS PLEASE ADD 15% VAT 



Advertise nationally in these 
columns for only 40p per word (min 
charge 15 words). Simply print your 
message in the coupon and send 
with your cheque or postal order 
made payable to Argus Specialist 
Publications Ltd to: 

CLASSIFIED DEPARTMENT 
YOUR COMMODORE 
No 1 Golden Square, London W1 
Tel; 01-437 0699 



Name 



Address 



* * ■ i * ^ 



Tei no (day) 



Please place my adv/ort in YOUR COMMODORE for issues. 

Please indicate no. of insertions required. 












tnly the bravest volunteer far the ultimate suicide 
mission to free lost compatriot* held prisoner by the 
armies of death, the forces of oppression. Only the 
fearless dare take Up a challenge where La u rage and 
endurance are as essential as intelligence and skill. 
Compulsive. Action packed. Step forward, modern day 
hero, you'll never know how good you really are until 
you've tested yourself on the ultimate mission. 

Also Available AMSTRAD 
Coming Soon SPECTRUM 4SK 

Available at all good software dealers. 



Send for full colour product brochure 
( enclose a stamp} 



Ailigata Software Ltd., 1 Orange Street, 
Sheffield S1 4DW. Tel: (0742) 755796 



Choosing the right computer 
is a good start — but can you 
find the right software? 






MUSK MBS© 





At SUPERSOFT we're very conscious of the 
fad that people who spend several hundred 
pounds on computer equipment are looking 
to do rather more than play Space Invaders 
Financial planning is a rather grand name 
for something you've been doing all your life 
- making ends meet! Perhaps if Mr 
Micawber had used BUSICALC he would 
have been able to balance the books a little 
better. 

For home, club or small business use 
BUSICALC i should pay for itself in no time at 
all; for larger companies we recommend 
BUSICALC 3, one of the few really valuable 
programs that you can learn to use in a day. 

Although your Commodore 64 is a power- 
ful musical instrument you need to be a 
pretty good programmer to understand how 
it all works. Unless, of course, you buy MUSIC 
MASTER! 

To use MUSIC MASTER requires no prior 
musical knowledge, though in the hands of 
an experienced musician it will prove an 
invaluable tool. You don't need to know the 
first thing about prog ramming either! MUSIC 
MASTER is the musical equivalent of a word 
processor, remembering the notes you play 
and allowing you to replay and edit them as 
you wish. 



INTER DICTOR PILOT \s a space flight 
simulator. Nowadays simulators are widely 
used to train pilots and astronauts because - 
to be frank ~ if s a lot cheaper (and safer) 
than the real thing! 

Imagine, if yoii will, life in the 22nd 
century: space travel is common pi ace, and 
on the outskirts of the galaxy the first war 
between civilizations is being fought. A short- 
age of trained pilots has prompted the Feder- 
ation to develop a computer simulation that 
allows raw recruits to gain experience with- 
out paying for their mistakes with their lives. 
With the aid of your Commodore 64 you too 
can learn to pilot the Interdictor Mk 3 craft. 
But be warned — this is no game! 




SUPERS OFT, Winchester House, Canning Road, 
Wealdstone, Harrow, Middlesex HA3 7SJ 
Telephone: 01-8E1 1166 



Other 5UPERSOFT products include the 
MIKRO ASSEMBLER cartridge, the only 
assembler that's ideal for beginners yet pow- 
erful enough for the professional (most of 
our competitors use it!). The VI CTREE cart- 
ridge adds dozens of commands to Basic 
including toolkit aids and disk commands ; or 
on dfsk there's MASTER 64, a really com- 
prehensive package for the keen prog- 
rammer. 

Of course, we do also publish games 
programs, and with cesses like STIX, QUI NX 
and KAMI-KAZE in our range we are one of 
the market leaders. But we most enjoy 
coming up with the sort of programs that are 
going to be in use for months and years, not 
hours and days — the sort of programs that 
make you glad that you bo ugh t a computer - 
and gfad that you bought SUPERSOFTf 

You won't find SUPERSOFT products on 
the shelves of your local supermarket. But 
most specialist shops stock titles from our 
extensive range (and are prepared to obtain 
other programs to order). However you can 
also buy direct by sending a cheque (pre-paid 
orders are post freeO, by calling at our 
offices, or over the telephone using your 
ACCESS card. 



